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1. MACHOPT YYEFHOM JUCIHUILINHBI

1.1. Heasp, 3a1a4M ¥ NepevYeHb MJIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHUs 10
AUCUMILIAHE (MOYJII0), COOTHECEHHBIX € IJIAHUPYEMbIMHU pPe3y/1bTaTaMHu
OCBOCHHS 00pa30BaTEJbHOI IPOrPAMMBI.

Heab: QopmupoBaHue Yy CTYICHTOB MareMaTHYEeCKUX 3HAHWH, HEOOXOMUMBIX IS
NPUMEHEHHUS B MPAKTUYECKOHM Npo(decCHOHAIbHON AESITENbHOCTH; pa3BUTHE KAavYeCTB
MBIIUICHHS], XapaKTEPHBIX JIJISi MAaTEMATUYECKOU JACITETLHOCTH U HEOOXOMUMBIX IS TTOTy9ICHUS
MOJTHOLIEHHOTO MpPO(ecCHOHANBHOrO 00pa3oBaHMs, MPAKTHUYECKUX YMEHUH IO MPUMEHEHHIO
MaTeMaTH4YeCKUX METOJOB JJIsi PEIICHHUS SKOHOMUYECKHX 3a/1a4.

3agaun:

M3YYCHHE OCHOBHBIX MPHWHIIMIIOB M WHCTPYMEHTApHs MAaTEMAaTHYECKOTo arapara,
KOTOPBII UCHONB3YETCS TSl pEeLIeHHs] 9)KOHOMHUECKHX 3a71a4;

Pa3BUTh y CTYJEHTOB MAaTEMaTHYECKOE MBIIIJICHUE, CAMOCTOSATEILHOCTh CYK/ICHHU;

HAyYUTh TPUMEHATH MaTEeMaTHYECKH amnmapaT MaTeMaTH4ecKoro aHamusa K
MOCTPOCHUIO MAaTeMAaTHYECKUX MOJIENIed €CTECTBEHHOHAYYHBIX IPOIECCOB M HCCIEAOBAHUIO
3TUX MOJEIIEH;

o0ecneunTh M3y4YeHHE MPOPECCHOHATBHBIX YUCOHBIX JTUCIHUIUIMH HEOOXOJIUMMBIMU
MaTeMaTHYECKUMHU TEOPETUUYECKUMH 3HAHUSIMUA U TPUKIIATHBIMUA YMEHUSIMU,

MIPUBUTH YBEPEHHOCTh B CBOMX BO3MOKHOCTSIX YCIEIIHO MCIOIb30BaTh MATEMATUUECKUE
METO/IbI [P PEIICHUH HAYYHBIX 3a7a4 B Oyayiieil mpodeccHoHanbHON AeITeIbHOCTH;

BBIPA0OTAaTh yMEHHS CAMOCTOATEIBHO pACIIUPATh MaTEeMATHYECKWE 3HAHUA U
chopMupoBaTh NOTPEOHOCTHh B CAMOOOPA30BaHUH.

1.2. TlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00y4eHUsI N0 AUCHHUILINHE (MO1Y.110),
COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa3oBaTe/JbLHOM

NMporpaMMabi:
HaumeHnoBanue
Ioxa3aTesn (MuIaHNpyeMble) pe3yabTaThl 00y4eHHUs

KOMIIEeTeHIIUH
OIIK-2: Cniocoben OIIK-2.1 ®opmynupyeT COBpPEMEHHBIH HHCTPYMEHTApH, OCOOCHHOCTH H
OCYIIIECTBIISATH cOOp, TEXHOJIOTMH €ro peajiu3allid, HCXOIs W3 IeJiell COBEPIICHCTBOBAHHMS
00paboOTKy U aHAIH3 NEATENBHOCTH B 00JIACTH MAaTEMATHYECKUX TUCLIUILINH
JIaHHBIX, HEOOXOIUMBIX OIIK-2.2 Omnpenenser coop, 0OpabOTKy W aHAU3 JAHHBIX, HEOOXOIUMBIX
JUTSI pEIICHUS JUTSL PEIICHUs] TOCTABJICHHBIX YIPABJICHYECKHX 3aja4, C HCIOJIb30BAHUEM
[IOCTaBJIEHHBIX COBPEMEHHOI'0 HHCTPYMEHTAPHSI B 00JIACTH MATEMaTHISCKUX
ynpaeneHdeckux 3anad, ¢ | OIIK-2.30nennBaeT HaBBIKK OCYIIECTBICHHS cOOpa, 00pabOTKH M aHaln3a
HCIIOJIE30BaHUEM JIAHHBIX, HEOOXOJMMBIX JUIS PEIICHUS TIOCTABJIICHHBIX YIPABICHYECKUX
COBPEMEHHOI0 3aj1a4, C MCIOJIb30BAHUEM COBPEMEHHOT0 HHCTPYMEHTAPHS
WHCTPYMEHTapHS U
HUHTEIICKTYaIbHBIX
UHPOPMAITUOHHO-
AHAIINTHYECKUX CUCTEM;

1.3. Mecro qucunniuabl B ctpyktype OITIOII BO 6akanaBpuarta

Jns  wampaBieHuss noArotoBku 38.03.02 MeHemKMEHT HacTosIIas JUCHUILIMHA
oTHocHTcs K 6a30Boit yactu bioka 1 (b1.5.07).




JUis n3ydeHus: AMCUUILUIMHBI CTYJEHT JIOJDKEH 00Ja/aTh 3HAHUSAMM, MOJYyYEHHBIMH NPHU
u3ydyeHnn ydeOHoro mnpeamera «MaTeMaTHKa» OCHOBHOW 00pa30BaTENbHOM IMPOrpaMMBbI
cpemHero oomiero oopasoBaHusl.

HucuumumHa «Maremarukay B3auMMOJEHCTBYET C IPYTMMHU AMCLUUIUIMHAMH 3TOTO OJ0Ka
U CO3/a€T OCHOBY JUISl BOCHPUATHUS NPO(EeCCUOHATBHBIX AUCHUIUINH.

1.4. O0beM TMCUMILUIMHBI (MOYJIs1) B 3a4€THBIX eIMHUIIAX ¢ YKA3aHUEM KOJIUYecTBA
aKaJleMHYeCKHX YacOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yalomuxcsi ¢
npenojaaBaresieM (10 BUAaM 3aHATHIA) M HA CAMOCTOATEJIbHYI0 padoTy
00y4aromuxcs

OO6mmast TpyA0€MKOCTh TUCIMIUIMHBI cocTaBiisgeT 10 3aueTHbIx equHuIl (360 yacon).

Bcero yacos
Ne O0BLEM THCHHUILINHDI AT OTHOH
n/n ¢opmbI
o0yueHust
1 OO0mas TpyA0eMKOCTb JUCHUILIHHbI® 360
2 KonrakTHas padora o0y4aromuxcs ¢ npenogasaresiem (1o 113.25
BH/IaM Y4eOHbIX 3aHATHII) (Bcero)’: '
2.1 | KonTakTHas paboTa IIpu NpOBEJEHUH aTTECTALMU® 5,25
3 | Ayauropnas pa6ora (Bcero)*: 108
3.1 3aHaTus JEKIHOHHOTO TUIIA 46
3.2 3aHATHS CEMHUHAPCKOTO TUIIA 62
4 CamocrosiTeJbHas pa6oTa o0y4yammuxcs (Bcero)° 179,75
4.1 | Kypcosas pabora® -
5 Bua npoMesKyToO4HOM aTTecTanuu odyqaromerocs’ (3auer, 67
IK3aMeH)

! ans kaxmoit GopMbl 0OydEHHsSI COOTBETCTBYET KOJNMYECTBY 4acoB U3 rpadbl «Bcero»
y4eOHOTO IJIaHa U JIOJHKHO OBITh paBHO CyMMe CTPOK 2, 4, 5

2 11s Kak10i GOpMBI 06YUEHHsS COOTBETCTBYET KOIMUECTBY YacoB U3 rpadsl «KOHTAKT.»
y4eOHOro njaaHa

3 nns kaxmoit GopMBI OOYUEHHS COOTBETCTBYET KONMUYECTBY 4acoB M3 rpadsl «KpAT»
y4eOHOro IaHa

4 cymma ctpok 3.1, 3.2, re ctpoka 3.1. - 11 Kaka0it GopMbl 0OYUEHHS COOTBETCTBYET
KOJINYEeCTBY 4acoB u3 rpadsl «Jlek.» ydeOHOro miana, ctpoka 3.2. - A Kaxaoi (opmsl
00y4eHUsI COOTBETCTBYET KOJIMYECTBY 4acoB u3 rpadsl «J1aod /I1p.» yueOHoro miaHa

® s xaxkaoit Gopmbl 0OydeHHs COOTBETCTBYET KONMUYECTBY 4acoB M3 Tpadbl «CPy»
y4eOHOro IjaHa

® s xaxmoit GopMbI 0OydeHMs COOTBETCTBYET KONMYECTBY 4acoB M3 rpadsl «KyP»
y4eOHOro InjaHa

T s kaxkaod (GopMbl OOyYEHHS COOTBETCTBYET KOJMYECTBY YacoB M3 rpadbl
«KoHTposnby» yueOHOro miaHa

2. COAEPKAHMUE JUCHUIIJINHBI (MOOYJISA),
CTPYKTYPHPOBAHHOE MO TeMaM (pa3jiesiaM) ¢ YyKa3aHHEeM OTBeI€eHHOI0 Ha HUX
KOJIMY€eCTBA aKAa/IeMHUYeCKUX YACOB M BUI0B YUeOHbIX 3aHATHIH

2.1. Pa3zgenbl TUCHUILIUHBI (MOYJIsI) M TPYA0EMKOCTb M0 BHIaM Y4eOHbIX 3aHATHIA
(B akaieMHUYECKHX YaCax)
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Ounas ¢popma 00yueHus (cpoxk o0ydenus 4 roaa)

n/n

Pa3znen (Tema)
JUCUHHUMNJIMHBI

O0mas Tpya0éMKOCTb
(uacax) Beero'

KonrtakTHasi padora’

Buasbl yueOHBIX 3aHATHI, BKJIIOYAs
CaMOCTOSAITEJILHYIO Pa0doTy 00y4arommXxcst
10 BCeM BHIaM y4eOHbIX 3aHATHI U
TPYA0EMKOCTh (B yacax)

3ansaTus
JeKIHOHHOTO
tuna/ U3
3angaTusa
CEeMHHAPCKOI0
tuna/ U3
KypcoBas
padora*
nas pagora®
Konrtpoun®

2

w

| CamMocTosiTean

ol
[op]
~
©

Meroa KoopaHHAT Ha
wiockocTH. Ipsmast munus,
pa3IMyYHbIe CIIOCOOBI 3a/1aHusl.
VYron Mexay IByMs OPSMBIMH.
Paccrostaue ot TOUKH 10O
npsimoii. Kpusble 2-To nmopsaka

36

14

6/2 8/4 22

Marpuiibl U 1€HCTBUS HAJl
HuMH ONpeaenuTenu U ux
CBOMCTBA.

36

14

6/2 8/4 22

Pemenune cucteM TMHEHHBIX
ypaBHeHUIT KoMIUIeKCHBIE
YKcia U JEUCTBUS HaJl HUMH

36

14

6/2 8/4 22

DJIeMEHTbI TEOPHUH MHOXKECTB.
DyYHKIUS OAHOU EPEMEHHOM.
[Ipenen pynkumm.
HenpepsiBHOCTE (yHKIINH.
[IpousBoaHas GyHKINH.
Huddepentman GyHKImH.
[TpunoxeHus Npou3BOIHOM.

36

14

6/2 8/4 22

[NonsTre GhyHKINM
HECKOJIbKUX NIepEMEHHBIX.
Heonpenenenuslil uuterpan u
ero csoncrea MeToabl
WHTETPUPOBAHUS
HEOMPEIETCHHOTO HHTErpaa

36

14

6/2 8/4 22

OmnpeneneHHbIi HHTETpal
Huddepenumansuoie
ypaBHEHHUs 1-To mopsiaka
Huddepenumansuole
YpaBHEHUS! BBICIINX MOPSIIKOB.

36

14

6/2 8/4 22

CrydaifHpie COOBITHSI, BUIBI
COOBITHIA, anredpa COOBITHIA.
OCHOBHBIE TEOPEMBI TEOPHU
BEPOATHOCTEH.

36

14

6 8/4 22

CrydaifHple BeTUIHHBI, BUIBI
CIIyYalHBIX BEJIMUYUH U UX
xapakTepucTuk. OCHOBHBIE
MOHATHUS MaTeMaTUYECKON
CTaTUCTHUKH.

35,75

10

4 6 25,75




®opMa NpoOMeKYTOUHOI 7225 | 595 67
aTrecTanuu’ (3a4eT, SK3aMeH) ' '
Bcero®: 360 | 113,25 | 46/12 62/28 179,75 | 67

1

10 CTpOKaM, COOTBCTCTBYIOIIUM pa3aciiaM (TeMaM) JUCHUIIIINHBI, KOJIMYCCTBO 4aCOB B

rpage 3 paBHo cymme rpad 4 u 8

10 CTPOKaM, COOTBETCTBYIOUIMM pasJiesiaM (TeMaM) TUCIHMILIMHBI, KOJIUYECTBO YacOB
KOHTaKTHOW paboThl paBHO cymme Tpad 5 u 6

3 B TOM uMCIE — 3aHATHUS, MPOBOAUMBIE B MHTEPAKTHBHBIX (opmax (M), KoamuecTBO
Y4acOB B COOTBETCTBUU C YUCOHBIM IIJIAHOM

4

B rpade 7 yKaszpIBAalOTCA Yachl TOJBKO B cTpokax «®Dopma mpoMexyTOUHOI

aTTectanun» u «Bcero» B COOTBETCTBUU C KOJIMYECTBOM 4acoB B rpade «KyP» ydeOHoro miana

5

KOJINYCCTBO 4YaCOB B rpaq)e 8, YKa3aHHBIX II0 CTPOKE «Bceroy» pacrpeacia€TCa 1o

CTpPOKaM, COOTBETCTBYIOIIUM pa3jiesiaM (TeMaM) AUCIUILIUHbI

6

B rpa(be 9 YKa3bIBAIOTCs 9aChbl TOJIBKO B TPOKAX ((CDOpMa HpOMe)KYTOHHOﬁ aTTccTanumn»

u «Bcero» B COOTBETCTBUU C KOJMYECTBOM 4acoB B rpade « KoHTpons» yuedHoro mniana

" B rpade 3 ykasbiBaeTcsa cymma rpad 4,7,9, rae B rpade 4 — KOIMIECTBO YacoB U3 Tpadbl
«KpATt» yueOHOro 11aHa, B rpade 7 — xomudecTBo yacoB u3 rpadsl «KyP» ydeOHOro miaHa, B
rpade 9 — konuuecTBo 4acoB u3 rpadsl «KoHTpob» yueOHOTO MiaHa

8 xomuuectBO wacoB mo rpagam 3-9 B cooTBeTcTByeT rpadaM B y4eOHOM ILIAHE, TJIE
rpada 3 — «Bcero», rpada 4 — «Konrakr.», rpada 5 — «Jlek», rpada 6 — «JIado»/«IIp», rpada 7 —
KyP», rpada 8 — «CP», rpada 9 — «KoHTpos»

2.2. Copep:xkanue IUCUMIUIMHBI (MOAYJs), CTPYKTYPHPOBAHHOE IO TeMaM
(pa3nenam)
Ne HaumenoBanue
. /;[ paszieia Conep:xanue pasziena
JTUCIHHUNIUHBI

Meton koopauHaT Ha
mnockocTy. Ipsmas
JIUHYS, pa3InYHbIC
CHOCOOBI 33/1aHUsL.

HexaptoBa cucrema koopauHat. OcHOBHBIE (OPMYNBI B JI€KApPTOBBIX
NPSIMOYTOJIHBIX KOOPJAWHATAX: PACCTOSHUE MEXKAY IBYMS TOYKAMH,
JeJieHHe OTpe3Ka B JAHHOM OTHOLICHWH. YPaBHEHHE JIMHUM Kak
reOMETPUYECKOI0 MecTa TOYeK. YpaBHEHHE MPSIMOM C JaHHBIM
yraoBeiM Koddduimenrtom. OOmiee ypaBHEHWE NPsMOH. YpaBHEHHE
NPSMOM, MPOXOAALICH uepe3 JAaHHYIO TOYKY B JIAHHOM HarpaBlICHHH.

1 Yron Mexay AByMs . N
OSAMEIMA VYpaBHeHHE MpsAMOM, NPOXOAALIEH dYepe3 JABE JNaHHBIE TOYKH.
P ) YpaBHEeHHE OpsSIMOl B OTpE3Kax Ha OCAX. YIoll MEXIy JBYMs
Paccrostaue ot Toukn
N MPSIMBIMU. Y CIIOBHUS MAPAUIENBHOCTH U MEPIIEHANKYIISIPHOCTH MPSIMBIX.
1o mpsimoid. Kpusble o
2-ro mopsIKa Paccrostuue ot Touku no npsmoil. Ilomsphele koopauHatel. OOmiee
ypaBHEHHE KPUBBIX 2-T0 HOpsaaka. OKpyKHOCTb, JJUIMIC, runepoona,
napabosa. MIx onpenenenusi, KAHOHUYECKHE YPaBHEHHSI, YEPTEKU.
Ilonstne wmatpunel. Buasr matpun. Omnepanuu Hajg MaTpUIIAMH.
N CsolicTBa omepanuii Hax Marpunamu. OmNpenenauTeny KBaJIpaTHBIX
Marpuiibl 1 1eACTBUSA vp 1 A PHIL o pea /P
HaL HIMH matpuil. CpoiicTBa ompenenuteneii. MUHOpBI u anreOpanmyeckue
2 JIOTIONTHEHUs. Pa3nokeHne ompenenuTens MaTpUIlbl O 3JIEMEHTaM
Ornpeaenureny U UxX N
cBOHCTEA CTPOKM WM CTOJONIA. BblumcieHue ompeaenurtenedl N-ro mopsiaka.
' Obparnas matpuna. CBoicTBa onepanuu oOpamieHuss MaTpuipsl. Panr
MaTpPHIIBI.
ITonsiTHE pelIeHNs CUCTEMBI JIMHEMHBIX YpaBHEHHUN. Pemenne cucrteMbl
Pemenue cuctem JTUHEWHBIX ypaBHeHHWH wmeTtogoM Kpamepa. MatpuuHad 3anuch
3 JIMHEHHBIX YPaBHEHUM | CUCTEMBI JIMHEMHBIX YPaBHEHHUH W HX pelueHue. PerieHue cucTeMbl

KomMmiuiekcHile uncia
U JelicTBUS HAJ HUMH

JIMHEHHBIX YypaBHeHMH MeronoM Ilaycca. IlonsTtue u CymHOCTBH
KOMIUIEKCHBIX 4Hcel. JIeHCTBUS HaJg KOMIUIEKCHBIMH YHCIaMH.
Tpuronomerpuyeckas U mokazaTesabHas GOPMbI KOMIIEKCHOTO YHCIIA.
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HaunMmeHoBaHHe

13‘(:1 paszeia Copnep:xanue pasgena
AUCUHMILIHUHBI
[Tonste MHOxecTBa. Onepanuu Haj MHOXXecTBamu. Kiaccudukanus
YHCJIOBBIX MHOXECTB. AOCOIIOTHAs BEIMYUHA JCHCTBUTEIHHOTO YHCIIA
u ee cBoiictBa. OkpecTHOCTh TOYKH. lloHsATHe (yHKIHMH. CrOCOOBI
3aJaHdsl W OCHOBHBIE cBoWcTBa  QyHKumid. Kiaccudukanums
dIIEMEHTapHBIX QYHKIMA. YucIoBas mocie0BaTeIbHOCTD U €€ Mpeel.
I'eomeTpuyeckuii cMbICT Tpeliesia YMCIOBOM I1OCIIEI0BATEIIbHOCTH.
IlonsTre npenena GpyHKIMH B TOYKE M €r0 F€OMETPUYECKUH CMBICI.
DneMeHThI TEOpUn Opnocroponnue mnpexaensl. llpemen ¢yHkuuM Ha OECKOHEYHOCTH.
MHOXecTB. DyHkuus | beckoHeyHO Masible BEIMUYMHBI U UX CBOMcTBAa. beckoHeyHO Gosnbline
OJTHOM MepeMeHHOW. | BenmnuuHb. OCHOBHBIE TeopeMbl O mpenenax (yHkiuil. [lepBoiit u
[penen GpyHKIMH. BTOPOM 3aMedaTesibHbIE Mpeaenbl. TeXHUKa HaxXOXIEHHUS IPeNeioB.
HenpepriBHOCTB BepTukanbHas, ropu3oHTadbHas U HAKIOHHAs aCUMNTOTHL. PaziuuHble
4 byHKUINY. OTIpeICIICHUS HENPEPHIBHOCTU ¢$byHKUIMU. HenpepsiBHOCTB
[IpousBognas 3JIeMEHTapHBIX byHKIUi. OnHOCTOpOHHSIS HEIPEPBIBHOCTD.
GbyHKINY. Knaccudpukanms touex paspsiBa. CBoiicTBa (YHKLUH, HEHNpPEPHIBHBIX
Huddepentman Ha otpe3ke. OmnpeneiaeHue H TEOMETPUYECKUNA CMBICI MEPBOU
GyHKIIH. MIPOU3BOIHOM. OcHOBHEIE MpaBwiia QG hepeHITupOBaHuS.
IIpunoxenus [MpousBoaHble dieMeHTapHBIX (QyHKUWH. [lpoW3BoaHAs CIOXKHOM,
TIPOU3BOIHOM. obpatHoit u HESBHOM (hyHKIHIIA. Jlorapugpmudeckoe
nmud dhepeHnrpoBaHue. [IponsBoanbIe BBICIIINX TTOPSTKOB.
Hduddepennnan GpyHKINU U ero reoMeTpudeckuid cMeIci. [IpumeneHue
mupdepeHnuana K OpUOTMKEHHBIM — BbIUUCIeHHsM. (OCHOBHBIC
TeopeMbl nuddepeHunansHoro ucumcnenus. Ilpasuno Jlonurans.
Bospactanne wu yObiBaHue (QyHKOMH. OKcTpeMyM  (QyHKIHH.
BeImyKi1ocTh, BOTHYTOCTh, TOYKH mepernda. [lomHoe uccrnemoBanue
(GYHKIIMHA ¥ TOCTPOEHUE UX TPapHKOB.
Obnacte  ompezneneHusi, oOnacTe 3Ha4YeHUH  QyHKOMH — JBYX
[Nonsitne GpyHKMM | mepeMeHHbIX. [Ipenen U HenpepbIBHOCTh (GYHKIMHU JBYX MEPEMEHHBIX.
HECKOJIbKHX YacTHble  MPOW3BOAHbBIE, CMEIIAHHbIE  IPOWU3BOAHBIE,  ITOJIHBIN
MEPEMEHHBIX. mupdepenunan. IlpowsBogHas 1O  HampaBieHUIO.  ['pagueHT.
HeonpeneneHnslii OkctpemyMm  (QyHKIMH ~ JBYX TepeMeHHBIX. HeoOxommmoe wu
5 WHTErpaj u ero JoctarouyHoe ycioBus. HauGomnpiiee © HauMeHbIee 3HAYCHUS
cBoiicTBa MeTosl ¢ynkumu. IloHsTHE W CYIIHOCTH HEONPENEIIEHHOTO WHTErpasa.
HWHTETPUPOBaHUS CpoiictBa  HeompezaeraeHHoro  uHTerpana. OCHOBHbIE — METOIBI
HEOTIpeIeTICHHOT O WHTETPUPOBAHUS: HEIOCPEeICTBEHHOE, 3aMEHBl  TIepEMEHHOH,
MHTErpana MHTETPUPOBAHUE 10 YacTsM. MHTerpupoBaHue ApoOHO-palOHaIbHBIX
Y TPUTOHOMETPUYECKUX (YHKUUH.
OmnpeneneHHblid UHTETPAI U €ro reoMerpuueckuil cMpici. CBoiicTBa
onpezeneHHoro uHterpaita. ®opmyna Herorona-JleiOnuiia. MeToss
BBIUMCIIEHHSA OIPEJEIEHHOr0 WHTerpana. Beruncnenne momanen
OnpeneneHHbIi IUIOCKUX  (GUryp C  TOMOLIBIO  OINpPEIENICHHOTO  WHTErpaia.
MHTeTpa HecoOcTBeHHble wWHTErpansl mepBoro u BToporo popaa. IlonsTue
Juddepennmansusie | nuddepennmanpHoro ypaBHenus. [lopsiok, odiee penieHue, 4acTHOE
6 ypaBHeHus 1-ro pewenne auddepeHnuanbHoro  ypaBHeHus.  JAuddepeHnuanbHble
opsAaKa YpaBHEHHS C  pa3leSIOMMMUCS  TEPEMEHHBIMH, OJHOPOJHEIE,
Juddepennmanpapie | IuHelWHble  nuddepeHnualbpHble  ypaBHeHHs — 1-ro  TOpsjKa.
ypaBHeHus Beiciiux | AuddepeHuunanbaple ypaBHEHUS] BBICHIMX IOPSAKOB, JOMYCKAIOLINE
MOPSIIKOB. MOHWXKEHUE Topsaka. JIMHelWHble OJHOPOJHBIE W HEOJHOPOJHBIE
YpaBHEHHsI BBICHIMX TMOPSJIKOB C TIOCTOSHHBIMH KO3(QHIIUEHTAMH.
Bo03M0XHOCTH IPUMEHEHHUS MOJIOKEHUI U METOI0B MaTEMAaTHYECKOTO
aHaJM3a B PEUICHUH YIPABICHUYECKUX 3a/1a4.
Cnyuaiinbie coObITUs, | McnbiTanus u coObiTHs. Busl coObiTuil. Oneparyiu Hall COOBITHSIMH.
7 BHJIBI COOBITHIA, Huarpammel  Diinepa-Benna. [loHaTne BeposSTHOCTH —CIydaifHOTO
anreOpa COOBITHH. coobiTus.  Knaccuueckoe, CTaTUCTHYECKOE M T€OMETPHUYECKOE
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No HaumenoBanne
u/n pasaena Copnep:xanue pasgena
AUCIUIIIMHBI
OCHOBHBIE TEOPEMBI | ONPEACTICHUSI BEPOATHOCTH. OIJIEMEHTH KOMOMHaTOpHKH. Teopema
TEOPHH BEPOSTHOCTEH. | CIIOKCHHSI BEPOSTHOCTEH JUISI HECOBMECTHBIX COOBITHH. Y CIOBHBIC
BEPOSITHOCTU. 3aBUCHMbIE M HE3aBUCHUMbIE COObITHA. Teopema
YMHOXEHHUsSI BEpOSTHOCTeW. PacmupeHHas Teopema  CIOXEHHUS.
®opmyna mnosHOM BepostHocTH. Dopmyna baiieca. IloBTOpHBIE
He3aBucuMble ucnbiTanus. @Dopmyna beprymin. UWuterpanbHas u
JoKaJibHasi Teopembl MyaBpa-Jlannaca. Teopema Ilyaccona.
IlonsiTne cimydaliHOM BeNWYUHBL. BuIbl CllydaiiHBIX  BEJIMYUH.
JuckpeTHble cilydailHble BENIWYMHBI M CIIOCOOBI WX 3aJaHHs. 3aKOH
pacrmpeneneHuss JUCKPETHOW clydalHOM BenuuuHbl. HHTerpansbHas
¢GyHKUIUS pacrpeneficHHs W ee CBOWCTBAa. BepoATHOCTH mMomamaHus
JUCKPETHOM cllydyaifHOW BEMTMYMHBI B 3aJaHHBIA MHTepBai. OCHOBHBIE
pacrpeneneHuss AUCKPETHOM ciydailHOM BenuuuHbl. HemnpepbiBHas
cioydaiiHasg BenuuuHa. @DOYHKIHA paclpeleNeHus ¢ IUIOTHOCTh
Cry4aitabie pacrnpeneneHusl BEpOATHOCTEN HENPEpPhIBHOW CIIy4YallHOW BEJWYHWHBI.
BEIIMYMHBI, BUIBI CBolicTBa  IUIOTHOCTH  BEPOSTHOCTH. BeposTHOCTH  momanaHus
CIIy4YalHBIX BEJIUYMH | HEIPEPBIBHOM Clly4ailHON BETMYMHBI B 3aJaHHBIN HHTEpBall. YHCIOBBIE
8 U X XapaKTepUCTUK. | XapaKTePUCTUKHU CIIy4alHBIX BEIWYMH M UX cBoiicTBa. OCHOBHBIE
OCHOBHBIE IOHATHS | pacHpelesieHUusl HEeNpephIBHBIX CIy4alHbIX BenuyuH. HopmanbHoe
MAaTeMaTHUYECKON pacnpenencHue. [loHsTne 3akoHa OONBIIUX YHcel. Bo3MoXHOCTH
CTaTHCTHUKU. MPUMEHEHHUS 3aKOHOMEPHOCTEH M TeopeM TEOpHH BepOATHOCTEH B
peLIEHUU  YIPaBICHYECKUX  3a4ad. IlonsTne  reHepanbHOU
COBOKYITHOCTH. BapuanMoOHHBII psAX H €ro XapaKTepHUCTHKH.
CrnyuaiiHas BbIOOpKa. CTaTUCTHUECKOE pacmpeieieHne BBIOOPKH.
Ilomuron u ructorpamma. IloHATHE W BUIBI CTATUCTUYECKHUX OIICHOK.
ToueuHble OUEHKH U UX cBoKcTBAa. MIHTepBanbHble OLEHKU. IToHATHS
JIOBEPUTEJILHOTO MHTEPBAJIa U JOBEPUTEIBHON BeposTHOCTH. IIpoBepka
CTaTHCTUYECKHUX THIIOTE3: OCHOBHBIE MOHSTHSL.
2.3. IlepeueHb y4eOHO-MeTOIMYECKOI0 00ecnevYeHUsl CAMOCTOSITeILHOIH padoThI
o0yuyauuxcsi Mo JUCHUIIMHE (MOYJII0), TEKYLIET0 KOHTPOJIS yCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTECTALMHU
2.3.1. CopnepixaHue U TPY10eMKOCTb CAMOCTOSATEIbHOI padoThI MO0 TeMaM
AUCHUILIMHBI
No HanmenoBanue Bux Tpynoemkoctb
3 pasaena . (B akaj. yacax) ounasi popma
n/n CaMOCTOSITEJILHOM PadoThI
AUCIUTIIMHBI o0yyeHust
MeTton KoncnekrupoBanue
KOOpJWHAT HA | IEPBOUCTOYHUKOB U JPYToil
IJIOCKOCTH. y4eOHOM IuTepaTyphl; MpopadoTKa
[psimast muaMs, | yueOHOTO MaTepuana (1o
pas3iu4HbIE KOHCIIEKTaM JIEKIIUi y4eOHO! U
CHocoOBI HaYYHOH JMTEpaType); MOCTPOEHHE
1 3aJlaHus. YToi | ypaBHEHHMs MPSIMOMN pa3lInYHbIMU 22
MEXIy IByMsl | crioco0amu; OIpeeeHne
MPSIMBIMHU. B3aMMHOTO PaCIOJIOKEHHS MPSIMBIX,
PaccrostHue oT | BBIUKCIIEHHE YIUIa MEXTY MIPSIMBIMU;
TOYKH 710 HaX0K/IEHUE CepPeIMHBI OTPEe3Ka U
npsiMoil. KpuBbsle | pacCTOSIHMS OT TOUKH JO MPSIMOI;
2-TO mopsiAKa | pelieHre SKOHOMHUYECKHX 3a/1au




n/n

HaunMmeHoBaHHe
pasaenaa
JTUCIHHUIINHBI

Bun
CaMOCTOSITEJILHOM PadoThI

(B akaa. yacax) ouHnasi popma

TpynoemkocTs

o0yueHust

METOAaMHU aHAIUTHYECKON
T€OMETPHUH. ONpeIeNICHNE BUaa
KPUBOW I10 3aIaHHOMY O0IIIeMy
YPaBHEHHIO BTOPOTO MOPSAKA C
JBYMsI IEPEMEHHBIMU; BHIYMCIICHHE
XapaKTEePUCTUK KPUBBIX
(OKpY>KHOCTH, DIUTUTICA, THITEPOOITHI,
napaboIIbl); TOCTPOSHHE KPUBBIX Ha
IUTOCKOCTH IO KAHOHUYECKOMY
ypaBHeHH10. KoHTpOpHas paboTa.

Martpuusl u
JIEHCTBHS HaL
HUMH
Onpenenureny u
HMX CBOMCTBA.

[TpopaboTka yuebHOrO MaTepuana
(o KOHCTIEKTaM JIeKIMK y4eOHOH 1
HAYYHOM JIUTEpaType) U MOArOTOBKA
JIOKIIAJIOB HA CEMUHApax U
MPaKTUYECKUX 3aHATHAX K YUACTHIO
B TEMATHUYECKUX TUCKYCCHSIX U
JIENIOBBIX UTpax; BeimonHeHue
MPaKTUYECKUX 3aJaHUM:
TPaHCIOHUPOBAHUE, CIIOKEHHE,
BBIYUTAHUE, YMHOXKCHUE MATPUII,
HaXO’KJCHUE paHra MaTpHIIbI,
HaxokaeHue 00paTHON MaTpPHUIIBI
METOJIOM alNreOpanvIecKux
JIOTIOJTHEHUN U METOJIOM
AIIEMEHTAPHBIX MPEoOPa30BaAHMIA;
pelleHHe MATPHYHBIX YPaBHCHMIA;
MPUMEHEHUE MATPUIHOTO METOJIA B
9KOHOMHYECKHX HCCIICTIOBAHMUSAX;
peoOpa3oBaHue KBaJAPaTHIHBIX
(GhopM K KAHOHUYECKOMY BH/TY.
BrinoniHeHue 3ajjaHuil U IPUMEPOB
M0 pacyeTy: BHIYMCIICHUE
omnpenenuTenen 2-ro u 3-ro
MOPSIIKOB, HAXOXKICHUE
COOCTBEHHBIX 3HAYECHUH 1
COOCTBEHHBIX BEKTOPOB MATPHIL;
pelieHHe 3a/1a4 ¢ SKOHOMHUYESCKHM
conepxanuem. KontponpHas
paborTa.

22

Pemenne cucrem
JIMHEMHBIX
YpaBHEHUN

KowmrrexcHelie
quciia U
JIEUCTBHS HAJT
HUMH

IIpopaboTka yuebHOro MaTepuania
(o KOHCTIEKTaM JIeKIMH y4eOHOH 1
Hay4YHOU nuTeparype). BermonHenne
MIPAKTHYECKUX 3a/IaHUi: pelIeHne
CUCTEM JIMHEWHBIX YpaBHEHUH
MetosioM Kpamepa, meTonom
I'aycca, meTogoM oOpaTHOM
MAaTpPHULbL, METOZOM JIEMEHTAPHBIX
npeoOpa3oBaHuid; peleHne
OJTHOPOJHBIX CHCTEM JIMHEHHBIX
YpaBHEHHH; HAX0XKICHHE OOLIETO
pelIeHNsT HEOAHOPOAHBIX CUCTEM
JIMHENHBIX ypaBHEHUM; pelieHue
9KOHOMHYECKHX 3a7a4, PUBOISAIIIX
K CUCTEMaM JIMHEWHBIX YpaBHEHHH.

22
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n/n

HaunMmeHoBaHHe
pasaenaa
JTUCIHHUIINHBI

Bun
CaMOCTOSITEJILHOM PadoThI

TpynoemkocTs
(B akaa. yacax) ouHnasi popma
o0yueHust

Kontponphas pabota. Pemenue
MIPUMEPOB Ha CIIOKEHUE,
BBIUMTaHNE, YMHOKEHUE, JIEIICHNE,
BO3BE/ICHHUE B CTEIICHb
KOMIUICKCHBIX YHCET,
npeoOpa3oBaHue U3 aIreOpanmIecKon
(hOpMBI B TPHTOHOMETPHIECKYIO;
W3BIICYCHUEC KOPHS U3
KOMIUIEKCHOTO YHCIIa, PEeIIeHHe
KBaJIPaTHBIX YPaBHEHHIA C
OTPUIIATEIILHBIM JUCKPUMUHAHTOM;
BBIYHCJICHUE TIPE/ICIIOB YMCIIOBBIX
MOCJIEI0BATEIBHOCTEN C
WCIOJIb30BaHUEM Pa3INIHBIX
METOJIOB.

OneMeHTHI
TEOpUHU
MHOXECTB.
DyHKIUSA OAHOU
IIEPEMEHHO.
[Ipenen
hyHKIHH.
HenpepsiBHOCTB
hyHKIUH.
[IpousBoanas
GbyHKINY.
Juddepeniuan
¢$hyHKIMN.
[Ipunoxxenuns
HIPOU3BOJAHOM.

KoHncnektupoBanue
MIEPBOUCTOYHHUKOB U APYTOH
y4eOHO JTUTEpaTyphl; MPOpadoTKa
yueOHoro MaTepuana (1o
KOHCTIEKTaM JIEKIIUi y4eOHO! U
Hay4yHOU uTeparype); Beinmonnenue
MPaKTUYECKUX 3aJaHUM:
BBIYMCIIEHHAE TIPON3BOIHBIX U

nmud dhepeHnranoB IepBoOro u
BBICIIIUX [TOPSAIKOB, BEIYHCICHHE
MIPOM3BOJHBIX CJIOKHBIX, OOpaTHBIX
Y HESIBHBIX (DYHKIHH,
JOrapuPMHUIECKUX TPOU3BOTHBIX;
HaXO0XJCHUE YpaBHEHUN
KacaTeJIbHOM U HOPMaJIH K KPpUBOU B
3aJ1aHHOM TOYKE; TPUMEHEHUE
MIPOM3BOAHON B 3KOHOMHYECKUX
HCCIJIEJOBAHUSAX., BEIYNCIICHNE
npenenos GyHKUUH, paCKpbITHE
HEONPEEICHHOCTEN, BEIUUCICHUE
OIHOCTOPOHHUX IPEJIEIIOB.
KonTponbHas pabora. Beraucienue
OJIHOCTOPOHHHX TPEIEIIOB,
HCCJIEIOBAHNE HETIPEPHIBHOCTH
(GyHKUIMH, HAXOXKIEHUE TOYEK
paspbiBa U UX KiacCU(DUKALHA,
BBIUMCIIEHHE TIPON3BOIHBIX H
JuQepeHInanoB NepBoro 1
BBICIINX MTOPSAJIKOB, BHIYHCICHHUE
MIPOM3BOAHBIX CIIOKHBIX, 00PAaTHBIX
Y HeSIBHBIX (DYHKITHH,
JorapupMUIECKUX TPOU3BOJHBIX,
BBIUMCIIEHHE TIPON3BOIHBIX H
nuddepeHIInanoB IepBoOro u
BBICIINX [TOPSAJKOB, HAX0XK/ICHUE
YPaBHEHUH KacaTeJIbHOW U HOPMaJH
K KpUBOM B 3aJaHHOM TOUKE;
MPUMEHEHHUE NMPOU3BOJHON B
9KOHOMHUYECKHX UCCIEAOBAHUSIX,

22
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HanmenoBanue TpynoemkocTb

Ne Bun

pa3nena . (B akaj. yacax) ounasi popma
n/n CaMOCTOSITEJILHOM PadoThI

AUCHUNJIHHBI o0y4eHust

HaXO0KACHUE HHTEPBAIIOB
MOHOTOHHOCTH (hYHKITHIH,
9KCTpeMyMOB (YHKLUI, UHTEPBAJIOB
BBIITYKJIOCTU BBEPX M BHU3, TOUEK
nepernda, acMMOTOT rpaduka
(GYHKINH; HcciieqoBanne (yHKITHA
OJIHOM TIEpeMEHHOM TIPU MTOMOIIHN
MIPOM3BOJIHBIX; HAXOXKICHHE
HauOOJIBILIETO U HAUMEHBLIETO
3Ha4YCeHUS (PYHKLUH Ha OTPE3KE;
pelIeHne 3a/1a4 ¢ SKOHOMHUYECKIM
conepxanueM. KontponpHas
pabora.

KoHncnektupoBanue
IIEPBOMCTOYHUKOB U APYTOMI
y4eOHOI TUTepaTyphl; mpopadboTka
y4ueOHOTo MaTepuana (1o
KOHCIIEKTaM JICKIINH Y4eOHOH 1
Hay4yHOU nuTeparype); Beimonnenue
NPAaKTUYECKUX 3aaHui: QyHKINU
HECKOJIBKHX TEPEMEHHBIX,
OJTHOPOJHBIE (YHKIIUH. BHITYKIIbIE U
BOTHYTbIE (DYHKLIUH.
MIPOM3BOACTBEHHbIE (DYHKIINU.
JIMHUAW U30KBaHT U M30KOCT, TIpEIe
(YHKLIUHY HECKOJBKUX IEPEMEHHBIX
B TOYKE, HETIPEPBIBHOCTh. CBONCTBA
HETPEPHIBHBIX (YHKIIMIA, YaCTHBIC

[NonsiTre MPOU3BO/IHEIE, IPUMEPHI

¢$byHKUINH MPUMEHEHUS YaCTHBIX TPOU3BOJHBIX

HECKOJBKUX B DKOHOMHUKE,

MIePEeMEHHBIX. T pepeHInpyeMocTb GYHKITUH
HeomnpeneneHnbl | HECKOJIBKUX NEPEMEHHBIX, TPAJUEHT
5 | #i mHTETpaN M ero | (YHKIUHU U ero CBOWCTBA, 22

CBOWCTBa MPOU3BOIHAS QYHKIIUH I10

MerToapl HaIlpaBJICHUIO, HESIBHbIE (DYHKLINH.
WHTETPUPOBAHUS | HKCTPEMYMBI (QYHKIIMI HECKOIBKHX
HEONPEICTICHHOT | TIEPEMEHHBIX, 33/I1a4H Ha YCIOBHBIN

0 WHTEerpania IKCTPEMYM, HAaHOOJbIIIEE U

HaMMEHbIlIee 3HAYCHUST PYHKIIH,
BBIPaBHUBAaHUE SYMIIMPHUYECKUX
3aBHCUMOCTEH, METOJ HAMMEHBIITHX
KBaJpaTOB. METO]] 3aMEHBI
NepeMEeHHOM, popmMyIia
WHTETPUPOBAHUS TI0 YaCTSIM,
TabJIMIIa HEOTPEIEIEHHBIX
MHTETPaJIOB, UHTETPUPOBAHUE
MPOCTEUIINX PalMOHAIBHBIX
Ipo0eii, THTETpUpPOBaHKE
panroHaIbHBIX (PYHKIUH,
MHTETPUPOBAHNE HPPALOHATILHBIX
(GyHKIWH, THTErpUPOBAHNE
BBIPa)KEHHI, COAEPIKAILUX
TPUTOHOMETPUUECKUE (DYHKIKH.
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n/n

HaunMmeHoBaHHe
pasaenaa
JTUCIHHUIINHBI

Bun
CaMOCTOSITEJILHOM PadoThI

(B akaa. yacax) ouHnasi popma

TpynoemkocTs

o0yueHust

OrnpeneneHHbIi
UHTETpaT
Huddepentmans
HBIC YPaBHEHU
1-ro nopsika
Huddepentmans
HBIC YPaBHEHUS
BbICIINX
HOPSAKOB.

KoncnektupoBanue
NEPBOMCTOYHHUKOB U JPYTon
y4e0HOI TUTepaTyphl; mpopaboTka
yaebHoro Marepuaia (mo
KOHCIIEKTaM JIeKIIMH y4eOHOH 1
Hay4JHOU JuTeparype); Beimonnenne
MPAaKTUYECKUX 3aJaHuil: 3aMeHa
MIEPEMEHHOM B ONPEAETICHHOM
UHTErpase, WHTETPUPOBAHUE T10
4acTsAM VISl ONIPEACIICHHOTO
WHTETrpana, MpUMEHEHHUE
OTIpEeJICIEHHOTO HHTErpania B
9KOHOMMKE, NPHUMEHEHHE
OTIpeJIeIEHHOT0 HHTETpaa s
BBIYUCIICHHS TUTomanei gpuryp,
JUIAH YT MJIOCKUX KPUBBIX U
00BEMOB TeI, TPHOMIKEHHBIE
METO/BI BEIYMCIICHHS OTIPEeIIEHHBIX
WHTETPAJIOB, HECOOCTBEHHBIE
uHTerpansl. Kontponbsuas padora.
Cocrasienue quddepeHInanTsHOro
YpaBHEHHUs TIEPBOTO TOPSIKA,
MOJIEJIM SKOHOMHYECKON TNHAMUKH,
METO/bI UHTETPUPOBAHUS

I PepeHInATBEHBIX YpaBHEHUH
NIEPBOro MOPSIIKA, TUHEHHBIE

nmud dhepeHnranbHble YpaBHEHUS
IIEPBOT0 NOPSJKA, TUHEHbIE

nmud dhepeHnranbHble YpaBHEHUS
BBICIIMX MOPSAKOB, OAHOPOJHBIE U
HEOJIHOPO/IHbIE JTUHENHbIE

T pepeHInaNbHbIE YPaBHEHHUS
BTOPOT'O MOPSAJKA C HOCTOSSHHBIMU
KO3 UITUEHTaMHU U CTICIHATBHOM
[IpaBoil yacThro, MeToA Jlarpanxka
BapHalK POU3BOJIBHOM
MIOCTOSIHHOM, CUCTEMBI JTMHEHHBIX
T epeHInaTBEHBIX YpaBHEHUH
BTOPOTO MOPSIKA C TOCTOSHHBIMH
ko3¢ pumeHTamu.

22

Crydaiinbie
COOBITHSI, BUJBI
COOBITHIA,
anredpa
COOBITHIA.
OcCHOBHBIE
TEOPEMBI TEOPHH
BEPOSITHOCTEH.

KoncniektupoBanue
MEPBOMCTOYHHUKOB H JIPyTon
y4eOHO IuTepaTyphl; MpopadoTKa
ydeOHoro Marepuaia (mo
KOHCIIEKTaM JIEKIIUi y4eOHO! U
Hay4JHOU JuTeparype); Beimonnenue
MPAaKTUYECKUX 3aTaHUM:
Omnpenenenre BEpOSTHOCTH.
Ciryqaifapie COOBITHS B HX
BeposiTHOCTHU. JlecTBus Hax
CIIy4YaifHBIMH COOBITHSIMH, pa30op
MPUMEPOB U pElICHUE MPAKTHUECKUX
3a/1a4.

22

Crrydaiinbie

KOHCHGKTHpOBaHI/IC

25.75
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HanmenoBanue TpynoemkocTb

Ne Bun
pa3nena . (B akaj. yacax) ounasi popma
n/n CaMOCTOSITEJILHOM PadoThI
AUCIIUTLITHHBI o0y4eHust
BEITUYMHBI, BUBI | IEPBOMCTOYHHUKOB U JAPYTOM
CITy9JaifHbIX y4e0HOI TUTepaTyphl; mpopaboTka

BEJIMYMH M UX | yuyeOHOTO MaTepuana (1o
XapaKTePUCTHK. | KOHCIICKTaM JICKIIHI yU4eOHOH U

OcHOBHBIE HAaY4HOM JuTepaType); pazdoop
HOHATHS IPUMEPOB U PEIICHHE MPAKTHUECKUX

MaTeMaTH4YEeCKOH | 3a7au: HaX0)KICHUE YHCIIOBBIX

CTaTHCTHUKU. XapaKTEePUCTUK JUCKPETHBIX U

HETPEPHIBHBIX CIYYalHBIX BEINYHH,
CTaTUCTHYECKOE pacIpeiclicHue
BBIOOPKH; BHIOOPOYHBIE PSIIBI U X
XapaKTEPUCTUKH; IMITHPUICCKAS
(GYHKIUS pacrpeesICHIsT, TOJIUTOH
1 TUCTOrpaMMa,; CTaTUCTUYCCKAsA
OIIEHKa MTapaMeTPOB pacIpeeNICHHs;
TOUYCYHBIC U HHTEPBAIILHBIC OIICHKH.
KoHTponbsHas pabdoTa.

2.3.2. IlepeyeHb Y4eOHO-METOAMYECKOr0 odecreyeHHs A5 TeKYIIero KOHTPOJIA
I[IpuMepHasi TeMATHKA U MJIAHbI CEMHUHAPCKUX W/ MJIM NPAKTHYECKUX 3aHATHI
Paznea 1. DiieMeHTBI aHAIUTHYECKOWH IreOMeTPUM M JIMHEeHO| aaredpsbl
IpakTnyeckoe 3ansTue 1.

Temvi: Memoo koopounam na naockocmu. Ilpamasa nunusa, paziuunsie cnocoowl
3a0anus.

Yeon meotcoy oeyma npamvimu. Paccmosanue om mouku 0o npamou. Kpuevie 2-20
nopaoka.

He]lb 3aHamuA. OBJIAACTh METOAAMU PCIICHUSA OCHOBHBIX THUIIOB 3aJa4 aHAIIMTUYECKOM
TCOMETPHH HaA IJIOCKOCTH, 3aKPCIIUTh TCOPETUICCKUC 3HAHUA, OCBOUTH MCTOAHUKY HMCCIICIOBAHUA
KPHBBIX BTOPOT'O ITOPAAKaA

Buvinonnenue npakmuueckux 3a0anuil. NOCTPOCHUE YPaBHEHHUS MPSMON Pa3IuYHBIMU
croco0aMu; OIpEEICHHEe B3aMMHOTO PACIOJIOKEHUS TPSIMBIX; BBIYUCICHHE YIJIa MEXIY
NpSIMBIMHU; HAaXO0XXJIEHHE CEPEIUHBI OTPE3Ka M PACCTOSHUS OT TOUYKH /O MPSMOMW; pelIeHue
SKOHOMHUYECKUX 3aJ1ad METOJaMH aHAIMTHYECKOW T€OMETPHH, OMpEeeieHUE BHUJIa KPUBOU IO
3a/laHHOMY OOIIeMy YpaBHEHHMIO BTOPOTO TMOpsAKAa C JBYMS TMEPEMEHHBIMU; BBIUYUCICHUE
XapaKTEPUCTUK KPUBBIX (OKPYKHOCTH, DIJLIUIICA, TUTIEPOOIBI, Mapaloiibl); MMOCTPOSHUE KPUBBIX
Ha MJIOCKOCTH 10 KAHOHUYECKOMY YPABHEHHUIO.

Bonpocwt onsa camokonmpons

1. Kak onpenensitorcs JeKapTOBBI KOOPIUHATHI TOUYKH HA TUIOCKOCTH?

2. Kax onpenensrorcs MoysipHbie KOOPIUHATHI TOYKH Ha TUIOCKOCTH?

3. KakoBa B3auMOCBS3b MEXKIY MOJSAPHBIMU U JIEKAPTOBBIMU KOOPJUHATAMU TOUKH Ha
IIJIOCKOCTH?
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4. Yem otnuyaroTcs JApyr OT Jpyra JeKapTOBbl KOOPAMHATHI JBYX TOYEK,
CUMMETPUYHBIX OTHOCHTEJBHO:

a) ocu Ox?

0) ocu Oy?

B) Hauaja KOOpAUHAT?

5. 3anummre Gopmyiry AN BBIUMCIECHUS PACCTOSHUS MEXAY ABYMs Toukamu. Kakoit
BU/J] IPUMET 3Ta (hopMyIia, eciiu:

a) TOYKH UMEIOT OJIMHAKOBBIE OPJIMHATHL, HO Pa3IMyYHble a0CIUCCHI;

0) TOYKH UMEIOT OJIMHAKOBbIE a0CINCChI, HO PA3JIMYHBIE OPJIUHATHI;

B) OJIHA U3 TOYEK COBIIAJIA€T C HAYAJIOM KOOpPJIUHAT?

6. Kak ybenuTbcs, yTo JaHHAs TOYKA JIGKUT HA JAaHHOW MpsMoin?

7. BpimummTe ypaBHEHMsI IPSIMOM:

a) KAHOHUYECKUE;

0) C yriaoBbIM KO PUIHEHTOM;

B) IPOXOAsIIEH Yepe3 JaHHYIO0 TOUKY MEPIEeHIUKYISIPHO 3alaHHOMY BEKTOPY;

I') IPOXOJALIeH uepes 1B JaHHbIE TOUKH;

1) B OTPE3Kax;

€) MPOXOIALICH uepe3 NaHHYI0 TOUKY apajlyiebHO 3aJaHHOMY BEKTOpY.

8. Kak pacnonoxena npsimasi OTHOCUTENBHO JIEKAPTOBOM CHCTEMbI KOOPAUHAT, €CIU B
€€ ypaBHEHUU OTCYTCTBYET:

a) cBOOOIHBIN WICH?

0) omHa U3 KOOpAUHAT?

B) OJIHA M3 KOOPAMHAT U CBOOOIHBIH uineH?

9. Kak BBIYHCIHTD yroil MeXIy ABYyMs MpsiMbIMEU? KakoBBI yCIIOBUS TApaIIeIbHOCTH
NEPIEeHIUKYISPHOCTU MPSIMBIX?

10. Kak HaiiTu TOUYKY nepecedeHus! IByX IPSIMBIX?

11. Hanummre ypaBHEHHUs Ocell 1eKapTOBON CHCTEMbl KOOPIUHAT.

12. Tlo xakKoMy IpHU3HAKY MOKHO OIPEIEIUTh, SIBIISCTCS JI TAaHHOE ypaBHEHHUE BTOPOTO
HopsiIka ypaBHEHHEM OKpPY)KHOCTU B JEKapTOBOH cucreme koopaunHaTt? Kak B 3TOM ciydae
HaWTH e€ eHTp u paanyc?

13. Chopmynupyiite omnpenenenue saunca. KakoBo kaHOHHYECKOE ypaBHEHHME 3TOM
JIMHUM U IPU KaKOM PaCIOJIOKEHUHU 0Cel KOOPAMHAT UMEIOT MECTO 3TO YpaBHEHHUE?

14. Tlpu KakoM yCIIOBHH 3JIIHUIIC SIBJSIETCS OKPY>KHOCTBIO?

15. 3anumure ypaBHEHHE 3JUIMIICA C LIEHTPOM B Todke (Xo, Yo). Kak mocTpouts Takoit
AIJUIMIIC Ha MIOCKOCTH?

16. Chopmynupyiite onpenencaue rurnepoobl. KakoBo kaHOHHYECKOE ypaBHEHUE 3TOM
JMHUU U IIPU KAKOM PACMOI0KEHUHU 0CeH KOOpAMHAT UMEIOT MECTO 3TO ypaBHEHHE?

17. Kaxkue npsiMble Ha3bIBaIOTCSI ACUMIITOTAMU TUIIEPOOIIBI?

18. Kakas runepOosa Ha3bIBaeTCsl PaBHOCTOPOHHEH?

19. Kakwue runepOosIbl Ha3bIBAIOTCS COTPSKEHHBIMU ?

20. 3anummre ypaBHEHHE TUIIEPOOJIBI C LIEHTPOM B TouKe (Xo, Yo). Kak mocTtpouts Takyro
runepoosy Ha IIOCKOCTH?

21. Yro Ha3bpIBaeTCs SKCLUEHTPUCUTETOM DJUIMIICA U TUHEPOOJbl U KaKue 3HAUCHHs OH
MOYET UMETh ISl KOKJIOW U3 ITUX JIMHUIN?

22. Chopmynupyiite omnpenenenue napadossl. KakoBo kaHOHMYECKOE ypaBHEHHE 3TOM
JMHUM U TIPU KAaKOM PaCIoOJIOKEHUHU 0cell KOOPAMHAT UMEIOT MECTO 3TO YpaBHEHHUE?

23. 3anummure ypaBHeHHe Mapaboiibl ¢ HEHTPOM B ToUke (Xo, Yo). Kak mocTpouts Takyro
napaboiy Ha MIOCKOCTH?

24. Yro Ha3pIBaeTCsd JUPEKTPUCOM Uit 3Juumnca, TunepOoiasl © - mapabosb?
ChopmynupyiitTe ob1iee CBOHCTBO AUPEKTPHC.

25. 3anummMre mapaMeTpuuecKoe ypaBHEHHUE 3JUIuIica, runepOossl U napadosnsl. Kakoit
rapameTp onpeaesnseT BUA JUHUN?
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IIpakTuyeckoe 3ausiTue 2.
Tema: Mampuubt u deiicmeusn nao numu. Onpedeumenu u ux ceolcmed

Ileny 3amamus. OCBOMTH OCHOBHBIE JCHCTBUS C MaTpULAaMH U BBIUYHCICHUE
oTpenieNuTeNeid, OCBOUTh METO/bl HaXOXKIACHUS OOpaTHOM MaTpHIlbl, METOAbI MpeoOpa3oBaHus
KBaJIpaTUUHBIX ()OPM K KAHOHUYECKOMY BUY.

Bovinoanenue npaxkmuueckux 3a0aHuii: TPAaHCIIOHUPOBAHHUE, CIOKEHUE, BBIYMTAHUE,
YMHOKE€HUE MAaTpHll, BBIYUCIEHUE ONpeIenuTenacl 2-ro u 3-ro MOpSIKOB, HAXOXKIACHHE
COOCTBEHHBIX 3HAUYE€HUI M COOCTBEHHBIX BEKTOPOB MATpPHIL; PEIICHHE 3a]a4 ¢ YKOHOMHUYECKUM
COJIepKAaHUEM, OIpENeICHUe paHra MaTpHllbl; HaXOXJIEHHE OOpaTHOW MaTpHUIBI METOAO0M
anreOpanyeckux JIONMOJHEHMH M METOJOM 3JIEMEHTApHBIX MpeoOpa3oBaHUN; pelIeHHe
MaTPUYHBIX YPaBHEHU; MPUMEHEHUE MAaTPUYHOIO METOJa B 3KOHOMUYECKUX HCCIEIOBAHUSAX;
npeoOpa3oBaHue KBaJpaTHUHBIX (OPM K KAHOHMYECKOMY BHJY; pELIEHHEe 3ajady ¢
DKOHOMUYECKUM COACPKAHUEM.

Bonpocwt ona camokonmponsa

1. Cdopmynupyiite omnpenenenue Marpuibl. YTO NOKa3bIBAIOT HHJIEKCHl 3JIEMEHTa
MaTpulbl? Kakue MaTpulibl Ha3bIBalOTCS paBHBIMU?
Ha3zoBuTte 0CHOBHbIE BUbI MAaTPHII.
Kakas marpuna HassiBaercs kBajgparHoii? Kak onpezensercs ee nopsiaok?
[Tepeuncnure OCHOBHbIE BU/IbI KBAJPATHBIX MaTPHLI.
Uro npencrasisieT co00 TpPaHCIIOHUPOBAHUE MATPULIBI?
Kakune MaTpuibl MOXKHO CKJIa/IbIBaTh, BBIYUTATh, YMHOXKATh?
CdopmynupyiiTe npaBuia cIoKeHUs (BBIYUTAHMS) MaTPHIL, YMHOXKEHHUS MaTpHUIIbI
Ha YNCJI0, YMHOKEHHS MaTpPHIL.

8. Ilepeuncnure CBOWCTBA CIIOKEHHS MAaTPHUI], YMHOKEHHUSI MaTPHIIBI HA YHCIIO.

9. [Ilepeuncnure cBOWCTBA YMHOXKEHHS MAaTPULL.

10. Yrto Ttakoe ompenenuteny Marpumbl? Kak BBYMHCIUTH ONpENeNUTeNs 2-TO, 3-TO
nopsiaka?

11. Cdopmynupyiite onpeaencHre onpeaenuTens N-ro nopsaka.

12. Ilepeuncnure CBOHCTBa OnpeAeauTenei N-ro nopsjaka.

13. Chopmynupyiite onpenencHine MHHOPA, IreOpanvdeckoro JOIMOTHCHHUS.

14. Kakas maTpuIia Ha3bIBae€TCsl HEBBIPOKICHHOM?

15. Ilepeuncaure criocoObl BEIUUCICHUS ONIPEIEIUTENEH.

16. laiiTe onpeneneHuss COOCTBEHHOTO 3HAYEHHSI U COOCTBEHHOT'O BEKTOpA MAaTPHULIBI.

17. Kak cocTtaBUTh XapaKTepUCTUUECKUN MHOTOUJIEH MAaTPUIIbI?

18. Chopmynupyiite aaropuTM HaxOXJAEHUS COOCTBEHHBIX 3HAUEHUH M COOCTBEHHBIX
BEKTOPOB MaTpPHUIIbI.

19. Hazosure cBoCTBa COOCTBEHHBIX 3HAYEHUN MATPUIIBI.

20. Yemy paBHBI COOCTBEHHBIE 3HAUCHHSI TPEYTOJILHOW WM IUAarOHATLHOW MaTPHIIBI?

21. Yro takoe panr marpuiibl? Kakum 06pa3oM MOXHO €0 BEIYUCIUTH?

22. Kakwue mpeoOpa3oBaHusi MaTPHIIBI HA3BIBAIOTCS JIEMEHTAPHBIMH?

23. CdopmynupyiiTe onpeaeraeHne oOpaTHONH MaTPHIIBI.

24. TlepeuncauTe CBOMCTBA OOPATHON MaTPHIIBI.

25. Tlepeuncante METO/bI BHIYUCICHUS OOpAaTHON MaTPUIIBI.

26. ChopMmynupyiTe adropuT™M  HAXOXKICHUS  OOpaTHOW  MaTpHUIBl  METOJIOM
anreOpanyecKux JONOTHEHUH.

Noookrwd
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27. ChopMmynupyiTe alropuT™M  HaAXOXKIEHUsS  OOpaTHOM  MAaTpPUIBI  METOAOM
3JIEMEHTAPHBIX IPe0Opa30BaHUIA.

28. Uto Ttakoe kBagpatuuyHas ¢(opma? Kak ompeznensercs marpuia KBaJpaTHUHON
bopmbI?

29. Kaxkoe npeoOpa3oBaHue IEPEMEHHBIX Ha3bIBACTCS JIMHEUHBIM? HEBBIPOKICHHBIM?

30. B kakoM ciyyae qBe KBaJpaTHYHbIC (JOPMBI HA3BIBAIOTCS SKBUBAJICHTHBIMU ?

31. Kakoii Buj KBaipaTHIHON (DOPMBI Ha3bIBACTCS KAHOHUYECKUM?

32. Kakum 00pa3oM KBagpaTHUHYIO (HOPMY MOKHO MPUBECTH K KAHOHHYECKOMY BHTy?

33. Kakas kBampatuuHas (opma Ha3bIBaeTCS  IOJOKUTEIBLHO (OTPUIIATEIIHLHO)
ONpeIeICHHOMI?

IIpakTuyeckoe 3ansiTue 3.

Tema: Pewenue cucmem nuHeiiHvlx ypagHenuil. Komnnexkcnovle uucna u oeicmeus
HAO0 HUMuU.

Ilenv 3anamua. OCBOUTH METOJAbI PEUICHUS] CUCTEM JIMHEHHBIX YpPAaBHEHUM, H3YYUTh
OCHOBHbBIC JICUCTBUA C KOMIUIGKCHBIMA 4YHCJIAMM, BBIYMCICHUE TMIPEJEIOB YHCIOBBIX
OCJIEIOBATCIILHOCTEN

Bovinonnenue npakmuueckux 3a0aHuil: PELICHUE CHUCTEM JIMHEHHBIX YpaBHEHUI
meronoM Kpamepa, metonom ['aycca, MeTogoM oOpaTHOM MaTpHULbl, METOIOM 3JIEMEHTAPHbBIX
peoOpa3oBaHuil; pelIeHne OAHOPOJHBIX CUCTEM JIMHEWHBIX YPABHEHMI; HaXO0KJIEHUE OOIIEero
pELIEHUsT HEOJHOPOAHBIX CHUCTEM JIMHEHHBIX YpPaBHEHUH; pPELICHUE JKOHOMMYECKHMX 3ajady,
OPUBOJALIMX K CHUCTEMaM JIMHEHHBIX YpaBHEHMH, pELIEHUE IPUMEPOB Ha CIIOXKEHHUE,
BBIUNTAHUE, YMHOXCHHUE, JEJIEHUE, BO3BEJEHUE B CTENEHb KOMIUIEKCHBIX  YHCEI;
npeoOpa3oBaHne U3 anreOpandeckoil GOpMbl B TPUTOHOMETPHUUECKYIO; M3BJIICUCHHUE KOPHS W3
KOMIUIEKCHOTO YMCJIA, PEIIEHUE KBAJPAaTHBIX YPaBHEHHUI C OTPULIATEIbHBIM JUCKPUMHUHAHTOM;
BBIUMCJIEHHE TMPEAENIOB YHCIOBBIX IOCIEI0BATEIbHOCTEH C HCIOJIb30BAaHUEM PAa3IMYHBIX
METOJI0B

Bonpocwl ona camoxonmpona

1. CdopmymupyiiTe omnpeaeneHHe CHUCTeMbl M JUHEHHBIX ypaBHEHUH C N
HEU3BECTHBIMH.

2. B xakoM BuWjJe MOXHO 3amucaTh CHUCTEeMy M JIMHEHHBIX YpaBHEHHWHA C N
HEU3BECTHBIMU?

3. Uro Ha3pIBaeTCs MATPHIIEH CHCTEMBI, pPACIIMPEHHOW MaTPUIIEH CUCTEMBI?

4. Kakas cucrema Ha3blBae€TCs COBMECTHOM, ONpeAeNeHHOH, HECOBMECTHOM,
HEOIpPECTEHHON?

5. Kakue npeoOpa3oBaHusi CUCTEMBI Ha3bIBAIOTCS 3JI€MEHTapHBIMU?

6. OnummuTe Mporeaypy pemeHus cucteMbl MetogqoM Kpamepa.

7. OnumuTe MpoLeaAypy peleHus cucteMbl MeTojoM ['aycca.

8. CdopmymupyiiTe anropuT™ MOITHOTO UCKITIOUCHHS.

9. Kakue nepeMeHHbIe HAa3bIBAIOTCA Oa3MCHBIMH, CBOOOTHBIMU?

10. Ilpm KakOM yCIIOBHH OJHOPOHASI CHCTEMa MMEET HEHYJIEBOE penieHne?

11. Chopmynupyiite onpenenenue GpyHaaMeHTaTbHON CUCTEMBI PEIICHUH.

12. Chopmymupyiite alroput™ NOCTpOeHUS (yHIAMEHTAIBHOW CUCTEMBI PEIICHH.

13. Kak cTpoutcs of1ee pereHue HeoJHOPOTHON CUCTEMBI?

14. Kakue d4ucina  Ha3bIBAlOTCS  HATypaibHBIMHU,  ILEJIbIMH,  pallMOHAIbHBIMHU,
JNENCTBUTENBHBIMU?

15. Kakue uncia Ha3pIBarOTCA KOMIUIEKCHBIMHU? UTO Takoe MHMUMasI e quHALA?
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16. Yto Ha3bIBaeTCs AEHCTBUTEILHOM, MHUMOH YaCTHI0 KOMILIEKCHOTO Yuciia?

17. Kakue KOMIUJIEKCHbBIE YHCIIa HA3bIBAIOTCSI B3aUMHO COIPSKEHHBIMU?

18. Kakue KOMILUIEKCHBIE YMCIIa HA3bIBAIOTCS PABHBIMU?

19. Kak BBIIONHSETCS CIIOXCHHE, BBIYMTAHWE, YMHOXXCHHE, IEICHUE KOMIUICKCHBIX
yucen?

20. Bamummre Gopmyy Ditnepa s €%, rie Z — KOMIUIEKCHOE YHCIIO.

21. Kakum 00pa3oM KOMIUIEKCHOE YHCII0 MOXXHO H300pa3uTh Ha TNIOCKOCTH?

22. Uto Takoe MOIYyJIb W apryMEHT KOMIUICKCHOro 4ymcia? Kak BBIYUCISIOTCS 3TH
BEJIMYUHBI?

23. 3anummTe MpeicTaBIeHUe KOMIUIEKCHOTO Yucia Z = @ + DI B TPUrOHOMETPUYECKOM
dbopwme.

24. Kak  BBINIOJNHAIOTCS  YMHOXXEHHWE W  JCJICHHE  KOMIUIGKCHBIX  4YHCel B
TPUTOHOMETPUYECKOM opme?

25. Kax BBITIOJTHSIETCS BO3BEACHHUE B CTCTICHh KOMILJIEKCHOTO YMCIIA, U3BICYCHHE KOPHS
U3 KOMIUIEKCHOTO YHCJIa, 3a[IMCAaHHOTO B TPUTOHOMETPUUYECKOI opme?

26. Kak HaliTH perieHWe KBAJPaTHOTO YpPaBHEHUS NPH OTPHUIATCIIEHOM 3HAYCHUU
JTUCKpUMHUHAHTA?

27. YTo Takoe YnCIIOBas MOCIEA0BATEIHHOCTE?

28. Uto Takoe mnpeaen 4ucIoBOM MOCIEA0BATEIbHOCTH?

29. Kaxwue YHCIIOBBIC MOCIIEI0BATEIHHOCTH Ha3BIBAIOTCS CXOSIIUMHUCS,
pacxoasmuMucs?

30. CdopmynupyiiTe OCHOBHBIC CBOHCTBA CXO/ISIIUXCS ITOCICIOBATSILHOCTEH.

31. Kakasg mnocnenoBaTeNbHOCTh HAa3bIBAECTCS OTPAHUYCHHOW CBEpPXY, OrPaHUYCHHOMN
CHU3Y, OTPaHUYEHHON?

32. Kaxkas mociie1oBaTeIbHOCTh Ha3bIBAeTCA OECKOHEYHO MAJIOH, OECKOHEYHO OOIBIION?

33. Cdopmynupyiite CBOMCTBa OECKOHEYHO MAJIBIX.

Pasnen 2. OcHoBbI 1 epeHIIHATBHOIO0 HCYUCICHUS
IIpakTnyeckoe 3ansaTue 4.

Tema: Inemenmuvr meopuu muodxcecms. Dynkyus o00Hou nepemennou. Ilpeden
dyukuyuu. Henpepwvienocmo ynxyuu. Ilpouseoonas ynxyuu. /[uppepenyuan gynxuyuu.
Ilpunosicenus npou3zeoonoil

Ilenv 3amamusn’. OCBOUTH OCHOBHBIE METOMABI OMpeeNieHHs (QYHKIMH U TOCTPOSHUE
rpaduka (GyHKIUH, OOJACTH OMNpeNeeHUs W 00JacTh 3HaYeHWW QYHKIUHU, €€ HYJIH |
OKCTPEMYMBI; OOIIYI0 CXEMy HCClIeqoBaHMs (DyHKIMIA: MPHU3HAKKM BO3pAaCTaHUS M yObIBaHUS,
KPUTUYECKHE TOYKH, OCBOWTH OCHOBHBIE METOJbI BBIUYMCICHUS TPEAeoB (YHKIIHA, METOMIbI
PACKpPBITUST HEOMPEETCHHOCTEH, METObI UCCIICOBAHUS HEMPEPHIBHOCTH (PYHKIIMHA, U3Yy4UTh
METO/Ibl BBIYUCIICHHS TTPOU3BOAHBIX U MU ()EepeHIINaTIOB TEPBOTO U BBICIITUX MOPSIKOB, OCBOUTH
METOJUKY UCCleAoBaHUs (PYHKIUNA OTHON MEPEMEHHON TPU MTOMOIIH MPOU3BOIHBIX.

Buinonnenue npakmuueckux 3adanuii. OCTpoeHue rpa@ukoB (QyHKIUH, HAX0XKICHHUE
oOnactu ompeneleHus U o0iacTu 3HaYeHWH (QyHKUIWHU, HccienaoBaHue (YHKIUH, BBIYUCIECHUE
npenenoB QyHKUUH, pacKpbITHE HEONpEeAEIeHHOCTEH, BIYMCICHUE OJHOCTOPOHHUX MpEEsioB,
WCCJIEIOBAHNE HETPEPHIBHOCTH (PYHKIMH, HAXOXKJICHHE TOYEK pa3pbiBa M UX KJacCCHUUKAIHUS,
BBIYUCIICHHE MPOU3BOJAHBIX M AU (EepeHIInaNIoB NEPBOr0 M BBICHIMX IMOPSAIKOB, BBIYUCICHUE
MIPOU3BOJHBIX CJIOXKHBIX, OOpaTHBIX M HEABHBIX (YHKIUH, Jorapu(pMUUEcKuX MPOU3BOIHBIX;
HaXOXKJCHWE YpaBHEHUH KacaTelbHOM M HOpMalM K KPUBOH B 3aJaHHON TOUKe; HaXOXKICHUE
MHTEPBAJIOB MOHOTOHHOCTH (PYHKIIMH, SKCTPeMyMOB (DYyHKLUN, UHTEPBAJIOB BBITYKJIOCTH BBEPX
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W BHU3, TOYEK Tmiepernda, acUMNTOT rpaduka (QYHKIUW; HCcIaeAoBaHHE (QYHKIUNA OJHON
HepeMeHHOﬁ IIpy MMOMOIIIH NPOU3BOJHBIX; HAXOKACHUC HaI/IGO.HBH_IeI‘O 1 HAMMCHBUICTO 3HAYCHUA
(GYHKIIMU Ha OTPE3Ke; PEIICHUE 3a/1a4 ¢ IKOHOMHYECKHM COJICPIKAHHEM.

Bonpocbt onsa camokonmpons

agkrownE

Uro takoe GpyHKIus (QyHKIIMOHAIBHAS 3aBUCUMOCTB)?

UYro siBisieTcs 006JacThbIO ONpeAeNieH s, 00J1acThI0 3HaUYeHUN QyHKIMnu?

HazoBure u oxapakrepusyiTe OCHOBHBIE CIIOCOOBI 3a1aHusT (PYHKIIUU.

Kaxkas pyHKIus Ha3pIBaeTCs Y€THOM, HEUETHOM, IEPUOTUICCKOM ?

[lepeuniciure OCHOBHBIE 3JeMEHTapHble (YHKIMH, HA30BUTE HX O0JACTb

OIIpCACIICHUA U 00J1aCTh 3HAYEHUH.

6.

7.

8.

9.
byHKIHIA.

10.
11.
12.
13.
14.

HYJ10?

15.
16.
17.

TOYKCE.

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.

Uro Ha3biBaercs rpadukomM ¢pynkimun? Kak noctpouts rpaduk GyHKIUN
y=f(-a),y=fX)+by=f@),y=ct(,y=t(|x|]).y= 0|

Kakas ¢pynkius Ha3piBaeTcs coxHoi? [IpuBenuTe npuMepsl.

Kakas ¢pynkius Ha3piBaercst oopaTHoi? [IpuBenute npuMepsl.

Kakas QyHkuus Ha3piBaeTcst sIBHOW, HesiBHOM? IlpuBeamte mpuMepbl HESBHBIX

CdopmynupyiiTe onpenencHue mpenena GyHKIMA B TOUKE.

[lepeuncnure OCHOBHBIE CBOMCTBA MpeAEIOB (PyHKIIHH.

Kak BbraucinsieTcst mpeesn nesioi panuoHaaIbHON QyHKITUH

B kakom ciyyae (yHKIMs Ha3bIBaeTCsl OECKOHEYHO MaJloi, 06CKOHEYHO OOIbIION?
Uemy paBeH Ipeaesl OTHOIICHHS CHHYCa K apryMEHTY IPU CTPEMIICHUHM apryMEHTa K

Kak onpenensiercst uncio e?
Jaiite onpeneneHue mpeaena crpasa, npezena cieBa (pyHKIUN B TOUKE.
ChopmynupyiiTe HEOOXOAMMOE YCIOBHE CYIIECTBOBaHUS Tmpenena (QYHKIWH B

Kak onpenensiercst mpeaen pyHKIUHU MPH X —>07?

Cdopmynupyiite onpenenenue GpyHKIUN, HEIPEPHIBHON B TOUKE.
[lepeuncnure cBoicTBa PYHKIMIA, HEIPEPHIBHBIX B TOUKE.

Kak onpenensiercss HenpepbIBHOCTH (DYHKIIMM B TOUKE CIIPaBa, ciieBa?

B xakom ciyuyae (pyHKIHS SIBIISIETCS HENPEPHIBHON Ha OTpE3Ke, HA MHOXKeCTBE?
[Tepeuncnure cBoicTBa (PyHKIMI, HEMPEPHIBHBIX Ha OTPE3KE.
CdopmynupyiiTe onpeieneHne HenpepbIBHOCTH IS CIIOKHON (DYHKITHH.
Cdopmynupyiite onpenenenue HEMPEPHIBHOCTHU 7151 00paTHOM (PyHKIIUH.
Jaiite onpenenenne GyHKIUN, UMEIOIIEH pa3phIB B TOUKE.

Kakue Touku Ha3bpIBaOTCS TOUKaMH pa3phliBa IIEPBOTO poja, BTOPOro poxaa?

B kxakom ciyuae pa3pbiB B TOUKE OyA€T yCTpaHUMBIM?

YeMmy paBeH CKayoK (PYHKIMH B TOUKE pa3pbiBa?

aiiTe onpeneneHne Mporu3BOHON (HYHKIIMH B TOUKE.

Kak onpenensiercst mpous3BoHas cupana (cieBa) GyHKINUU B TOUKe?

Kak BBIYMCINTH TPOU3BOAHYIO CYMMBI, Pa3HOCTH QYHKIUI?

3anumure (GOpMyJIbl, IO KOTOPHIM BBIYUCISIOTCS MPOU3BOJHBIE CYMMBI, Pa3HOCTH,

MIPOU3BEICHUS, YACTHOTO (DyHKITHA.

34

TOuKe?

35.
36.
37.
38.
39.
40.

Beskast nmu GyHKIus, MMeronas Ipor3BOIHYIO0 B TOUKE, OyJeT HEMPEPHIBHOW B ATOM

Kak BbIUMCIINT MPOU3BOAHYIO 00paTHON (HyHKIIMN?

Kak BBIMMCINTH TPOU3BOAHYIO CIOKHOM PpyHKIMN?

Kak BBIUMCINTB MPOU3BOAHYIO (DYHKIINH, 3aJaHHON HESIBHOM?
3anumute GopMyITy JUIsl BBIYUCIEHUS JIOTrapu(pMUIECKONW MPOU3BOTHOM.
B kakoM ciyuyae pyHKIus sBisieTcst 1udepeHIpyeMoii B Touke?

Yro nazwiBaercsa quddeperunanom GyHkuun?
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41. Kak ucnions3yetcst auddepeHnnan B MpruOIMIKEHHBIX BHIYUCICHUIX ?

42. JlaWiTe ompejaeneHUE MTPOU3BOAHONW BTOPOTO Topsaka, auddepeHinana BTOPOro
HOpSIZIKA.

43. Kak BBIYMCIUTH TPOU3BOJHYIO BTOPOTO MOPsIKAa OT 00paTHON (HyHKIMN?

44, 3anumuTe ypaBHEHHS KacaTeJIbHOW W HOpMaiM K rpaduky nuddepeHmupyeMoit
¢dyukuuu y = f (X) B Touke Mo (Xo; Yo).

45. Yrto Ha3bIBaCTCS SJACTUIHOCTHIO (DYHKIIHH?

46. Kak BeIYMCISICTCS 2IaCTUYHOCTH MPOU3BEICHHS, YACTHOTO IBYX (DYHKIIMIA?

47. [laiiTe onpenesieHus 3JaCTUYHOCTH CIIPOCa OTHOCUTEILHO IIEHBI, TOX0/1a.

48. Cdhopmymnupyiite Teopemy Depma.

49. Cdopmynupyiite Teopemy Posuis. KakoB ee reoMeTpuyecKkuii CMbIC?

50. Cdopmynupyiite Teopemy Jlarpamka. KakoB ee reomeTpudeckuii CMbICT?

51. 3amummre dopmyrny Jlarpamka Iuist Touek Xo U Xo +AX HpUHAMICKAIIUX OTPE3KY
[a;b] nns pyukuuu, ynosnerBopsiorie Teopeme Jlarpamka.

52. Cdopmynupyiite Teopemy Korm.

53. Byxer nu BepHa Teopema Ko st cirydas b < a?

54. Chopmynupyiite npaBwio Jlomurans Aias PacKpbITHS HEONPEIACICHHOCTEH IpH
BBIYUCIICHUH MTPEIEIIOB (PYHKIUH.

55. Cdopmynupyiite onpeaeneHuss MOHOTOHHON (PYHKIIMH.

56. CdopmynupyiiTe KpUTEpHii MOHOTOHHOCTH (PYHKIIUH.

57. Chopmynupyiite onpezeneHue TOYKM MakcuMyMma (MUHUMYMa) QyHKIUH.

58. CdopmynupyiiTe HeOOXOAUMBIE YCIOBHUS IKCTpEMyMa (PYHKIIHH.

59. [lpuBenute npuMep, MOKA3bIBAIONIUKM, YTO OOpalCHWE MPOM3BOJIHOW B HYJb HE
SIBIISICTCS JOCTATOYHBIM yCJIOBHUEM dKCTpeMyMa (DYHKITHH.

60. CdopmynupyiTe JOCTaTOUHBIE YCIOBUS IKCTpEMyMa (PyHKLIUH.

61. CdopmynupyiiTe onpenereHrne BBITYKIOCTH Tpaduka (pyHKITUH.

62. CdopmynupyiTe JOCTAaTOUHOE YCIOBHE BBIMTYKIOCTH Ipaduka QyHKIUH.

63. Chopmynupyiite HEOOXOTUMOE YCIOBUE TOUKH Tiepernda rpaduka GyHKINm.

64. Kakas mpsimasi Ha3pIBaeTCsl aCUMOTOTON rpaduka GyHKIuN?

65. Kakwue ObIBalOT BHJIBI ACHMIITOT?

66. IIpuBenute 00MIIyIO CXEMY HccleA0BaHUs TpaduKoB QyHKIUH.

67. Kax nalitn HanOoJspIliee 1 HAUMEHbBIIIee 3HaYeHUE (PYHKIIMK Ha OTpe3Ke?

68. IIpuBenute mpUMepbl UCIOIB30BaHUS TPOM3BOIHBIX B SKOHOMUKE.

Paznea 3. OcHOBBI MHTErPAJILHOIO HCYHMCICHUSA
IIpakTnueckoe 3ansiTue S.

Tema: Ilonamue ghynkyuu neckonvkux nepemennvix. Heonpedenennwiit unmezpan u
e2o ceolicmea. Memoovl unmezpupoeanus HeonpeoeneHHo20 UHMezpana

HeJlb 3anamus. OCBOUTb MCTOAUKY HUCCICAOBAHUA (I)YHKL[I/IP'I HCCKOJIbKUX IICPCMCHHBIX,
HN3YYUTHb METOJIbI BBIYMCICHUA HCOIIPCACICHHBIX MHTETIPAIOB.

Buinonnenue npakxmuueckux 3a0anuil: HaxXOXJIeHUE 00JacTH ompeneneHus (QyHKIUH
HECKOJIbKUX MEPEMEHHBIX; CIIOCOOBI 3a[aHus; Ipees PYHKIUU B TOUKE; HEMPEPHIBHOCTD.

BoruncnuTh HeonpeieleHHbIE HHTErPajlbl:
- - ~dx - - -
[x®dx =, [dx=-. ) — = Jsinkdx=--. |cosxdx=---. Ja*dx=--.

Brruncauts HCEOMPCACIICHHBIC NHTCTPAJIbI:
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j( 16x° +6x )dx, J\/l+ 2xdx, I\/1+4xdx, I(1+ex)2dx, Ix4 -2 +3x2dx:

2
X

Bonpocbt onsa camokonmpons

Toueunble MHOKECTBA B N — MEPHOM ITPOCTPAHCTBE.

OYHKIMHI HECKOJIBKUX NEPEMEHHBIX, UX HENPEPbIBHOCTh. O0IacTh onpeaeneHusl.
[Tpenen GpyHKUIMI HECKOIBKHUX MTEPEMEHHBIX, IPEEIIBI [0 HAIPABJICHUIO.
[TpousBoausie u AuddepeHuans GyHKIHN HECKOIbKUX TEPEMEHHbIX.
[Monuswrii muddepernuan. Jfocrarounoe ycnosue AudhepeHInpyeMOCTH.
Teopema 0 IPOU3BOJHBIX CIOKHBIX (YHKIUN HECKOJIBKUX EPEMEHHBIX.
WNuBapuanTHOCTH (hOpMBI IOJTHOTO AU dhepeHnuana.

[TpousBoaubie GyHKIUH, 3a1aHHBIX HESBHO.

YacTHble MPOU3BOIHBIC BHICIINX MTOPSIKOB.

0. Huddepennmanbl BEICIIUX TOPSIKOB.

. ®opmyna Teiinopa st GyHKIIUN HECKOIBKHUX TIEPEMEHHBIX

12. Yro Ha3bIBaeTCs epBooOpasHOM?

13. Yto Ha3bpIBaeTCS HEONPENEIEHHBIM HHTETPATIOM?

14. Kax o0o3HavaeTcs, YUTACTCS HEOMPEIEIEHHBIN HHTErpa?

15. Yto Takoe UHTETpUPOBAHHE?

16. CdopmynupoBath | cBOWCTBO HEONPEAEIEHHOTO HHTETpaIa.

17. ChopmynupoBaTh 2 CBOHCTBO HEONPEAETEHHOTO HHTETPAIA.

18. CdopmynupoBath 3 cCBOWCTBO HEOMPEIEIEHHOIO HHTETpaia.

19. TaGnuuyHBIE HHTETPAIIBL.

20. IlTonBenenue mox 3HaKk quddepeHnnana.

21. 3ameHa mepeMeHHOM B HEOTPEACICHHOM HHTETpaJIe

22. VHTerpupoBaHue MO YaCTsM.

23. UnTerpupoBanue paroHAIbHBIX (PyHKITHIA.

24. VnTerpupoBaHue UPPALIMOHAIBHBIX (YHKIHIHA

25. UnterpupoBanue muddepeHnnanrsHoro OnHoma.

26. YHuBepcasbHas MOACTaHOBKA.

27. NnTerpupoBaHue TPUTOHOMETPUIECKUX (QYHKIINH.

BOo~NoOR~WNE

[
[

IIpakTnyeckoe 3ansaTue 6.

Tema: Onpeoenennviit unmezpan. /lugppepenyuanvuvie ypaguenus I1-20 nopaoka.
Jughpepenyuanvnvie ypasnenusn epicuiux nopsaoKoe.

Ileny 3anamus’. M3y4UTh METOJbl BBIYMCIICHUS OIPEICICHHBIX WHTETPAlOB, W3Y4YUTh
MOJIENIN YKOHOMMYECKON AMHAMUKH, Tu(epeHaTbHOe YpaBHEHUE MEepBOro Mopsiaka U ero
pemienue, auddepeHIanbHble ypaBHEHUSI C pPa3AesIOIIUMUCS TMEepEeMEHHBIMHU, JIMHEHHbIE
muddepeHMaIbHbple  YpaBHEHUS MEPBOTO  MOpsKa, OJHOPOJHBIE JH(QepeHIraIbHbIe
ypaBHEHHUS MEPBOTO MOPSAAKA. U3YUUTh JUHEHHBIE OTHOPOAHBIE AU PepeHInanbHble ypaBHEHUS
BTOPOIO TOpPSJIKAa C TOCTOSHHBIMU Kod(h(uIMeHTaMu; JHHEHHble TuddepeHaabHbe
YpaBHEHHS BTOPOTO TMOpPSAKAa C MOCTOSHHBIMH KOX(PQGUIMEHTAaMH M CHEelHaJbHOM MpaBoii
4acTblO; YPABHEHUs, JOIYCKAIOIUE TTOHMKEHHUE ITOPSIKA.

Buinonnenue npakmuueckux 3a0anuii’
1. BeuuciuTh onpeeneHHble HHTErPabl:

2 xdx
!

1 1
sinadx=; —— = sin axdx =; 3+ x)dx=:
l Tirax J (3+x)

O ey
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2 3
cos xdx = Ixzdx:; I(x2+3x+6)dx:;

-1 0

Oty | N

4
szdX:;
1

2. Bpruucnute miomanb GUrypsl, OrpaHUYEHHYIO JTUHUSMU: ) = Jx, y=x%;
3. Haiitu o6beM Tena, moidydeHHOro BpamieHrneM BOKpYr ocu OX KpuBOJWHEHHOU
TpaIelun, OrpaHMueHHON mapabosIoi y *= 2x, mpsaMoii X = 3 u ockro OX.

4. Haiitu o6mmii uaTEerpas UM PEpeHIMATBHOTO YPAaBHEHUS:

(xv? + x)dx + (v—1x7)dy =0.
5. Haiitu obmee pemenne nuddepeHImanbHOr0 ypaBHSHUS

V+Sy=e".

y+y=>5x.

y-y=é.
6. Haiitu yactHbiii uHTErpaN AUQQEepeHINATHHOTO YPaBHEHUS

3
xdy+ In” x

h%

dx=0,

YOBJIETBOPSIOLINI HaYaIbHOMY YCIIOBUIO Y(€)= % .

7. Haiitu obmiee perenue qudGepeHInaIbHOr0 YpaBHCHUS:
y'-6y'=xe"
y"+6y 9y =¢€".
y'Ay=e™

Haiita uacTHOe pemeHne guddepeHmmEaTbHOTO ypaBHeHHA V" —5)'+ 6y =0, yOoBIeTBOpAIOmE:
HAYANBHBEIM yermoBuam: y=1. V' =3 opu x=0.

Haiitu obmee pemenne ypasaerua ' —4y'+3y=x.

Hatita obmee pemenne ypasuerua " —8y' + 7y =14,

Haiit 0bmee pemenne muddeperunansaoro ypapaeHra y' — 4y —Sy=¢e

Bonpocwt ona camokonmpons

['eomeTpryecKkuii CMBICH ONIPENETIEHHOIO HHTETpalla

OcCHOBHBIE CBOMCTBA ONPEIEIEHHOTO HHTErpaja

®opmyna Herotona-JIeiiOnuma.

3aMeHa NepeMEHHOH B OIpe/IeJIeHHOM HHTETrpalle.

HHTErpupoBaHue Mo 4acTsM B ONPEAEIEHHOM UHTETpale.

OObIkHOBEHHbIE  AuddepeHranbHble  ypaBHEHHs (OCHOBHBIE TOHATUS H
omnpenenenus). 3agada Komm 11t muddepeHnanbHoro ypaBHEHUS IepBOro NopsiIKa.

7. Teopema cyiecTBOBaHUS U €IUHCTBEHHOCTH pelieHus 3aaauu Komn.

8. TlousTue 00 o01IeM, YaCTHOM B 0COOOM pelieHusX AudQepeHInanbHbIX YPaBHEHUN.
OcHOBHBIE KJIaCChl YpaBHEHUI MEPBOro MOPsAKa, HHTETpUpyeMbIe B KBaJlpaTypax: ypaBHEHUS C
pa3aeNAIIUMUCS IEPEMEHHBIMU, OHOPOHBIE, TMHENHBIE YPaBHEHUs bepHysun, ypaBHEHUS B
MOJIHBIX AU depeHnanax.

9. T'eomerpuueckass HHTeprperanusi pemeHuil aud@depeHIranTbHbIX  yYpaBHEHHH
MEPBOrO MOPsIKA.

10. Yucnennslie MeTo bl pemenus 3agaun Komu: meron Ditnepa, meron Pynre—Kyrra.

11. JduddepennnanbHble ypaBHEHUS BBICIIUX NOPsSAKoB. 3anaya Komu.

12. Teopema cy1iecTBOBaHUS M €JMHCTBEHHOCTH pereHus 3a1aun Komu.

13. VYpaBHeHwUs1, omycKaronye MOHMKEHUE TIOPSIKA.

ogakrwdE
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14. Jluneitasie qudpepeHnnanbpubie YpaBHCHHUS.

15. TlonsiTHE OJHOPOIHOTO U HEOJHOPOAHOI'O YPAaBHEHHUSI.

16. Jluneitabie ogHOpOAHBIE AU depeHITnaTIbHbIC YPaBHCHHUS.

17. Cucrema ¢pyHIaMeHTaNbHBIX pemieHuii. O01ee pemeHue.

18. JIuneitHbIC OTHOPOIHBIC YPABHEHHS C TIOCTOSSHHBIMU KOA(dpuIeHTamMu.
19. Jluneitnbie HeoHOPOIHBIE MU (HEepeHITnaTbHbBIC YPAaBHEHUSI.

20. Teopema o CTpyKType OOIIETO pPeIIeHuUs.

21. Mertopn Jlarpanxa BapHaluy MPOU3BOIBHBIX TOCTOSIHHBIX.

22. JluneiiHble HEOTHOPOAHBIE YPABHEHHUSI C TOCTOSSHHBIMU KO3 puiinenTamu.
23. YpaBHEHUS C IPaBOIl YaCThIO CHEIMATIBHOTO BUJIA.

Pa3znea 4. JjieMeHTHI TEOPUM BEPOSITHOCTEH M1 MATEMATHYECKON CTATUCTUKH
IIpakTH4yeckoe 3ansaTue 7

Tema: Cnyuaiinvie coOvimus, 6uovl codvimuii, anceopa codovimuii. OcHoéHblIE
meopembvl meopuu 6eposAmHocmei.

Ilens 3anamusa: u3ydeHue npUpobl CIydaiiHbIX COOBITHI U Olepalluy HaJl HUMHU, ainreopa
COOBITHH, 4YacToTa M BEpPOATHOCTb. IIOHATHE KIIACCUUECKOTO OIpEAEIeHUs] BEpOSTHOCTH,
FE€OMETPUUYECKON BEPOATHOCTU U CTATUCTHUECKOM BEPOSTHOCTH, M3YUYEHHE OCHOBHBIX TEOPEM
TEOPUH BEPOSITHOCTEH.

Boinoanenue npakmuueckux 3a0anuii’

IIpumep 1. bpocarot urpanbibiii Kyouk. [lycts coObiTHe 4 = {BbImaseT Y€THOE YHCIIO},
coObITHE B = {BBINAJET YUCIIO, KOTOpOE AenuTcs Ha 3}. Haiitu cymmy, npousBeeHue, pa3HoCTh
coOBITUI A M B, IpOTUBOMNOIOKHBIE K HUM COOBITHS.

Ilpumep 2. B marazun noctynuiao 30 XOJIOJWIBHUKOB, NATh U3 HUX UMEIOT 3aBOACKOU
nedext. CayuailHbIM 00pa30M BBEIOMPAIOTCS JABa XOJ0auiibHUKA. KakoBa BEpOSTHOCTH TOTO, UTO

a) onu OyayT 0e3 nedekra;

0) OMH XOJIOIUIBHUK C Je(EKTOM.

Ilpumep 3. N3 20 axuuoHepHbiXx oO0mectB (AQO) yeTbipe SBIAIOTCS OaHKPOTAMHU.
I'paxxnanun npuoOpen no onxHoil akumu mectu AQO. KakoBa BepoATHOCTb TOr0, YTO CpeAH
KYIUIEHHBIX aKLUH JIBE OKAXKYTCS aKIUsIMU OaHKPOTOB?

IIpumep 4. Ha cranuuro npuOpiin 10 BaroHoB pa3zHoil mpoAykuuu. Baronsl momeueHsl
HOMEpaMHU OT OJJHOTO 10 JecsTh. HallTH BEpOsITHOCTh TOTO, YTO CPEAU MATH BBIOPAHHBIX IS
KOHTPOJIbHOT'O BCKPBITHSI BATOHOB OKa)KyTCSl BaTOHBI ¢ HOMepaMu 2 U 5.

Ilpumep 5. B oxpyxHOCTh panuyca R Bmucan kBagpar. HalTu BEpOsATHOCTH TOrO, 4TO
TOUYKa, OpOIIeHHas Haylady B OKPYKHOCTb, MOMAJET B KBaAparT.

Ilpumep 6. B ypue 30 mapukoB: 5 romyoOeix, 10 kpacHeix u 15 Oembix. KakoBa
BEPOSATHOCTH TOTO, UTO U3 YPHBI OyJeT U3BJICUEH LIBETHOM IIApHK.

Ilpumep 7. B xopoOke HaxonsaTcs 15 wmznmenuil, mpuueM 5 U3 HHUX BBICIIETO COPTA.
[Tponaser 6eper Hayran Tpu. Hailtu BeposSTHOCTH TOTrO, YTO XOTSI OBl OJHO M3 HUX OKaKeTcCs
BBICILIETO COPTAa.

Ilpumep 8. JIBa cTpenka CTpeNstOT 10 MUIIEHU. BeposSTHOCTh monajaHusi B MUILIEHb TS
nepsoro crpenka pasHa 0,6, a ansa Broporo — 0,8. HaliTu BEposSTHOCTH TOTO, YTO MPU OJHOM
3aJIe B MUILEHb OyeT TOJbKO OJIHO MOMNa aHue.

IIpumep 9. B xopoOke nexar >xeToHbl ¢ Homepamu oT 11 no 60. Hayran BeiOupaercs
OJIMH X€TOH. HaliTu BEpOSITHOCTH TOTO, YTO HOMED JKETOHA SBJISETCA KPAaTHBIM 2 WK 3.
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Ilpumep 10. B xopoOke Haxomutcs 20 u3aenuid, U3 KOTOPHIX 12 — BBICIIETO0 copTa.
[ToxynaTens O6epeT U3 KOPOOKH JBa M3IENHUS OJHO 3a ApyruM. KakoBa BEpOSTHOCTH TOTO, YTO
00a u3aenus BBICIIEro COpTa.

Ilpumep 11. Tlpu Tex xe ycnoBusX, 4To B npumepe 10, nokynaTesnb BBIHUMAET OJHO U3
U3JIENHIA, 3aTEM BO3BpAIIAeT €ro B KOPOOKY, MepeMEeIINBaeT U3JeNUsl U BHIHUMAET BO BTOPOil
pa3. Hy>xHO HaliTH BEpOATHOCTh TOTO, YTO 00a BBIHYTHIX M3IEIHs BBICIIEr0 copra (BBIOOpKaA C
BO3BPAILICHUEM).

Ilpumep 2. BeposTHOCTp NUPAaBWIBHOTO OGOPMIICHHS HaKJIaJHOW TIpU Iepenade
npoaykiuu paBHa 0,8. HaliTu BeposTHOCTh TOTO, UTO U3 TPEX HAayraJ BEIOPAHHBIX HAKIIAIHBIX

a) IPaBUJIHHO 0()OPMIICHBI BCE HAKIIAIHBIC;

0) Bce HaKIaAHbIe OPOPMIICHBI HETIPABUIIBHO;

B) MPaBWIbHO OPOpPMIICHA TOJIBKO O/IHA HAKJIATHAS;

T') MpaBWJIbHO 0opMIIeHA XOTsI ObI OJ[HA HAKJIA HAS;

1) IPaBUIBHO O()OPMIICHBI TOJIBKO IBE HAKJIAIHBIE.

Bonpocwt ona camokonmponsa

[TpocTpaHcTBO 351eMEeHTapHBIX cOOBITHI. COOTHOLIEHUS! MEXKAY COOBITUAMM.
AKCHOMaTHYECKOE ONPEIEIEHNE BEPOSTHOCTH.

Knaccuueckoe onperenenue BeposTHOCTH. DIeMEHTbl KOMOMHATOPUKH.
I'eomeTpuyecknii METO/ BBIYUCIIEHUS BEPOSITHOCTH.

Craructuyeckuil METOJl 3aJJaHUs BEPOSITHOCTEH.

TeopeMa c0KeHHs BEPOATHOCTEN.

VYcnoBHas BEpOATHOCTD U €€ CBOWCTBA.

HezaBucumocts coObiTuil. Teopema yMHOKEHUSI BEPOSATHOCTEH.
®opmysa NOJTHONW BEPOATHOCTH.

0. ®opmyns baiieca.

1. Cxema ucnbitanuii bepHynu.

Teopema Ilyaccona.

13. JlokanbHas 1 uHTerpanbHas Gopmynsl Myaspa-Jlamaca.

RRoOoo~NoO~wNE

-
n

IIpakTHyeckoe 3ansTHE 8.

Tema: Cﬂyllaiilible eéeliuuunbl, 6UObL Cﬂy‘luﬁl—lblx 6C/IUYUH U UX XAPDAKMEPUCMUKU.
OcHo6HbIe NOHAMUS MAMEMAMUUECKOU CHIAMUCIMUKU

Iensy 3anamus: v3yueHue KIacCU(PUKAIIMU CITyYallHBIX BEIMYWH, 3aKOHOB PACIIPE/ICIICHUS
CJ'Iy‘-IafIHI:IX BCJIMYWH, U3YUYCHUC OCHOBHBIX HOHITUM MaTeMaTUYeCKOM CTaTUCTHUKU: TCHCpaJIbHasA U
BBIOOPOYHAsT COBOKYITHOCTH, BapHAIIMOHHBIA PS/T M €r0 XapaKTePUCTUKH, TPE/Ie/bHAs OIMOKa W
HGO6XO)II/IMLII>'I 00BeEM BI)I60pKI/I, MOACIN W OCHOBHBIC TIOHATHA KOPPEIKIMUOHHOIO U
PErpEeCCHOHHOTO aHaJIH3a.

Buvinonuenue npakmu4eckux 3a0anuil.

1. JlaH 3aKOH pacrpe/ieIeHus] TUCKPEeTHO! cirydaitHoi BennuuHsl (J{CB):
X 2 4 7 9 |11
P 01/02/04102]0,1

Bplunciaute MareMaTH4eCKOE OXHUAAHUE, JUCIEPCUI0O U CPEIHEE KBaJAPaTUYHOE
OTKJIOHEHHE JIJI 3aJJaHHOTr0 pacnpeaesenus, Haiutu moay ICB.

2. JlaHo pacnpeniesieHle JUCKPETHOM CIIy4YalHOW BEJIMYMHBI X.
(x [5 [2 [3 [4 |
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'P |04]03]01]02 ]
1) Haiith MaTemaTuyeckoe OXUIAHHUE, JTUCIIEPCHI0, CpEIHEe KBaJIpPaTUYecKoe
OTKJIOHEHHE.
2) IlocTtpouTth GYHKIMIO pactipeesieHUsI U €€ rpadukK.
3. HenpepriBaast CB 3amana ¢yHkmen pacupeaeneHus

0, x=0;
Fx)= [xf, x € (0;1]
1, x>1.

Hafigure: f(x), MX, DX, ox, pG ; %)
4. Jlana TiioTHOCTH @ (X) pacmpenesieHus CIIy4aiiHOW BETUUUHBI X.

1 _ Jc—rl.re[o.l]
Hano: a=0. b=—. ¢(x)= -
2 |0.x2[0.1)
Tpebyercs HaliTH:
a) HeM3BECTHBIN MapamMeTp C;
0) hbyHKIUIO pacTpeesieHus CIIyIaiiHON BEIMYUHBI X;
B) BeposaTHOCTE P (a < X <b) Toro, 4ro ciydvaiiHas BeiqudyuHa X MPUMET 3HAYCHUE W3
uHTEpBana [a, b) ;
I') MaTEMaTHYECKOE OXKUJaHUE CIy4ailHOW BETUYUHBI X.

5. BepositHocTh mpuema kaxzaoro u3 100 nepenaBaembix curHanoB pasBHa 0,8. Haiitu
BEPOATHOCTh TOTO, 4TOo OyaeT mpuHATO: a) 85 curHaioB; 0) He mMeHee 70 u He OGomee 90
CUTHAJIOB.

6. Ha ocHOBaHMM aHalM3a TPOM3BOIUTENBHOCTH TpyAa 20 dYenoBeK, BBIOPAHHBIX H3
JIOCTAaTOYHO OOJIBLIONM TeHEepalbHOM COBOKYNHOCTH, OBUIO YCTaHOBJIEHO, 4YTO CpeaHee
KBaJIpaTMYECKOE OTKJIOHEHUE CYTOYHOM BBIPAOOTKH cocTaBisieT 15 Kr B yac, a BbIOOpOYHAas
CpelHss MPOU3BOAUTENBHOCTh — 620 kr B yac. [Ipeanonaras, 4To NpoOM3BOAUTEIBHOCTh UMEET
HOpMaJIbHOE pacIpe/iesieHue, HalWTU TpaHUIlbl, B KOTOPBIX C HaaexHOcThio 0,9 3aKiIrodyeHbI
COOTBETCTBEHHO CPEJIHSSA CyTOUYHAsI IPOU3BOJAUTENBHOCTD BCEH N€HEPATILHON COBOKYITHOCTH U €€
JTUCTIepCHs.

7. Tlpu o6cnenoBaHuU BBIPAOOTKH PabOYMX OOJIBIIOTO 3aBOJA MO CXeME COOCTBEHHO-
cilydaifHOH MOBTOpHOU BbIOOpKH ObUTIO 0TOOpaHo 100 paGouMx u Mo 3TOH BBHIOOPKE MOTYUEHBI
CIeNyIOIIUe JlaHHbIE: CcpefHss BbIpaboTka paBHa 119,2 %, cpegHee KBaapaTUUYECKOe
OTKJIOHEHHE paBHO 9,353 %. OnpenenuTs rpaHulLbl, B KOTOPBIX C BEPOATHOCTHIO (0,9 3aKitoueHa
cpenHsis BbIpabOTKa pabouyux 3aBOfa; OMNPENECIUTh OO0BEM BBIOOPKH, MpPH KOTOPOM C
BepossTHOCThIO 0,9 oTKIOHEHHEe cpenHeill BbIpabOTKHM pabouumx B BBIOOpPKE OT CpeaHel
BBIPAOOTKH pabounx 3aBojia He peB3oraeT 1 %.

8. B cnepyromeil Tabnuile NpUBOAATCS JaHHBbIE IO PAcXOAy ChIpbS Ha EAMHUILY
IPOAYKIMH B 3aBUCUMOCTH OT UCIOJIb30BAaHUSI HOBOM M CTAPON TEXHOJIOTHM:
Crapas TeXHOJIOTHs
i 1 2 3 4 5 6 7 8 9
IX |303|307 |307 307|307 |308 | 308|308 | 308

HoBas TexHosorus
i 1 2 3 4 5 6 7 8 9 |10 |11 |12 | 13
iy | 303|303 304|304 304|304 |304 |304 306 306|306 306|308
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Honaraﬂ, 4TO pacxoldbl ChIPbA II0 K&)K,Z[OP'I TEXHOJIOTMKM HMCIKOT HOPMAJIbHBIC
pacnpeacicHusda ¢ OAUHAKOBbBIMU JUCIICPCHUAMU, HA YPOBHC 3HAUYUMOCTHU 0,05 BBISICHUTDH, JacCT JIU
HOBas TCXHOJIOIUS SKOHOMHIO B CPCIAHEM pacCXoa€ ChIPbA.

9. ITo BeIOOpKaM 00beMOB 14 1 9 HaleHBI CPETHUE pa3MeEphI JIeTaleii COOTBETCTBEHHO
182 u 185 MM, M3rOTOBJIEHHBIX HAa NEPBOM M BTOPOM aBTOMAaTax. Y CTaHOBJIEHO, UYTO pa3Mep
JleTalal, W3TOTOBJICHHOW KaXKIbIM aBTOMATOM, HMEET HOPMAJbHBIM 3aKOH pacIpeaesICHHUs.
M3BecTHBI AMCHEpCHH: 5 MM? — JIi TIEpBOTO aBTOMaTa, 7 MM’ — Jjisi BTOPOTrO. BEHIACHUTEH
BIIMSIHUE HA CPEHUI pa3Mep JEeTald aBTOMaTa, Ha KOTOPOM OHa U3rOTOBJIEHA, IPUHSB TMIIOTE3Y
0 pa3IM4My FeHEPAIbHBIX CPEIHUX 3a AJIbTEPHATUBHYIO (Ha ypoBHE 3HaunMocTH 0,1).

Bonpocwi ona camokonmpona
1. CnyuaiiHple BenMUMHBI M HX Kiaccupukaiusa. JIMCKpeTHble U  HeNpepbIBHbIE
BEJINYMHBI.
3aKOHBI pacrpeeneHns CITy4aiiHbIX BEJTMUMH.
DyHKIMSA paclIpeieNeHus ClIy4alHbIX BEIMYUH U €€ CBOMCTBA.
[TnoTHOCTH pacnpeseneHuss HENpepbIBHOM cilydaiiHON BEJIMUYMHBI U €€ CBOMCTBA.
Maremarndeckoe 0KUJaHue U AUCIEPCHS] CITyYaiHON BEITMYMHBI.
Mopa n Meguana.
MOMEHTHI CiTy4aiiHOM BEJTUYMHBI.
AcuMMeTpus 1 SKCLEcC.
DYHKIMH CITy4aiHbIX BEJIMUYHUH.
0. buHOMUMAaNBHBIN 3aKOH pacHpeiesIeHHUs.
11. 3akon Ilyaccona.
12. T'eomeTpuyecKoe U TUIEPreOMETPUYECKOE PACTIPEICIICHUS.
13. PaBHOMepHOE pacnpeeicHue.
14. TlokazatenbHOE pacrpeesneHue.
15. HopmainbHslii 3akoH pacnpenenenus. @ynkuus Jlamaca.
16. MHoromepHsI€e ciyyaiiHble BETMUHMHBI.
17. 3aBucumble U HE3aBUCHUMBIE CITy4aiiHbIE BEINUYMHBI.
18. KoppensaunoHHbII MOMEHT U KO3((HLIUEHT KOPPEIISLIUH.
19. Tlpemmer MaTeMaTHYECKON CTATUCTHKY. | eHepabHast ¥ BRIOOPOYHAst COBOKYITHOCTH.
20. BapualloHHBIN sl M €r0 XapaKTePUCTUKH.
21. Tove4yHOe W WHTEPBAIBLHOE OILEHWBAHWE MAPAMETPOB T'CHEPATHHON COBOKYITHOCTH.
22. TlpenenvHas ommOKa U HEOOXOAUMBII 00HEM BBIOOPKH.
23. CraTHCTHYECKHE TUTIOTE3bl. Y POBEHb 3HAYUMOCTH M MOIIHOCTD KPUTEPHSL.
24. Tlposepka craructryeckux runores3. Kpurepun cornacus [Tupcona u Konvoroposa.
25. OCHOBHBIE TIOHATHSI JUCIEPCHOHHOTO aHaimm3a. OMHO(pAaKTOPHBIA U ABYX(aKTOPHBINA
JCTIEPCUOHHBINA aHaJIN3.
26. Mopenu 1 OCHOBHBIE TIOHSTHSI KOPPEISIIMOHHOTO M PErPECCHOHHOTO aHAIH3a.
27. JluneiiHasi KOppesILIMOHHAs 3aBUCUMOCTb U JIMHUM perpeccur. [IpoBepka 3HauMMOCTH
ypaBHEHHSI U KO3 (DUIIMEHTOB YpaBHEHUS PETPECCHH.
28. PanroBas koppemnsuusi.

BOoo~NoGORWN

3. OLHEHOYHBIE CPEJICTBA
3.1. Mertoanuyeckue MaTepUAaJbl O MPOIEAYpPe OIleHNBAHNS B TeUeHHE ceMecTpa
1. Onpoc

Ol'[pOC ABJIACTCA PCIIPOAYKTUBHBIM METOAOM O6y‘-IeHI/I}I U MPOBOAUTCA C LCIIBIO OIPCACICHUSA
YpPOBHA TGOpeTquCKOﬁ MMOATOTOBKHU CTYACHTOB, BBIABJIICHUSA c7a0bIX MECT B 3HAHUAX IO
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M3y4aeMol Teme JUIsl ONTUMAIBHOTO TIOCTPOEHUsI yU4eOHOro mpolecca. A TakKe YYUT OCHOBaM
MyOJMYHOTO BBICTYILJICHUS.

ypOBeHb 0TBETa KpuTepnn OLICHUBAHUA

MOBBIIICHHBIN OneHka «OTJIMYHO» BBICTABIAETCS CTYJEHTY, €CIM OH TIIyOOKO U
IIPOYHO YCBOWJI MaTepHall TEMbI, HCYEPIIBIBAIOLLE, TIOCIEI0BATEIBHO,
YETKO W JIOTMYECKU CTPOMHO €ro M3JIaraeT, yMEeeT TECHO YBS3bIBATh
TEOPUI0 C IPAKTUKOH, MPUYEM HE 3aTPYyIHSETCS C OTBETOM IIpU
BUJOU3MEHCHUM  3aJaHMM, MHCIOJNB3YyeT B OTBETE Marepuall
MOHOTpauUecKod  JUTEpaTyphl,  MPaBHIBHO  OOOCHOBBIBACT
IIPUHSTOE PELICHHE.

0a30BbIi OneHka «XOpoIlIo» BBICTABISAETCS CTYAEHTY, €CIM OH TBEPJIO 3HAeT
MaTepuag TeMbl, T'PaMOTHO M MO CYLIECTBY H3JaraeT €ero, He
JIOTIyCKasl CYIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC,
IPaBUIBHO IMPUMEHSET TEOPETUYECKUE II0JIOKEHUS HPU PEIIeHUU
IIPAKTUYECKUX BOIPOCOB, BIAJAEET HEOOXOIMMBIMM HAaBBIKAMU U
IpUEeMaMH UX BbIIOJIHEHHUS.

HOpOFOBI:IfI OHGHKa «YAOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, C€CJIM OH
HMECT 3HAHUSA TOJIbKO OCHOBHOI'O MaTCpHUalia TEMbI, HO HE YCBOUJI €TI0
neTaneﬁ, A0IMYCKAa€T HCETOYHOCTH, HCEAOCTATOYHO IIPABUJIBHLBIC
(1)OpMy.]'II/Ip0BKI/I, HapyHICHUA JIOTUYECKOM IIOCJIICAOBATCIIBHOCTH B
H3JIOKCHUH IIPOrpaMMHOIo Marcpuajia, HMCHBITBIBACT 3aTPyJHCHUA
IIpH OTBCTC HA BOIIPOC.

HUKE IOPOTOBOTO [TomrydeHHbIe pe3yibTaTBl HE COOTBETCTBYIOT ITOCTABJIICHHOM IEJH
(11es1b paboTHI HE TOCTUTHYTA).

2. Keiic-3aganue

Keiic-3axanmne - 3T0 KpaTkoe omucaHue NMPOOJEMHON CUTyallUH Ha KaKOM-JIHO0O peabHOM,
1100 BBIMBILIUIEHHOM 00BEKTe, TpeOyromas OT 00y4aeMOoro OLEHKH W/WIM NMpeNIokKeHUH Mo
BBIXOJly M3 JaHHOW CUTYyalllH, ONIMPAICh HA MPEJI0KEHHBIE BOIPOCHI.

Yposenn Kpurepun onenuBanus

BBINOJTHCHUS

3agaHus

MTOBBIIICHHBIN JlaeTcst KOMIUIEKCHAsI OIL[EHKA CUTYalllH; JEMOHCTPUPYIOTCS TITyOOKHe

S3HAaHUA TCOPCTUYCCKOTO MaTc€prala MU YMCHUC HX MPUMCHATDH,
MMOCJICA0OBATCIILHOC, ITPABUJIBHOC BBIITOJIHECHHUE BCEX SaHaHHﬁ; YMCHUC
000CHOBAHHO M3JIaraTh CBOU MBbICJIN, ICJIaTh H€06XOI[I/IMI)IG BBIBOJbI.

0a30BbIi JlaeTcst KOMIUIEKCHAsI OL[EHKA CUTYallH; JEMOHCTPUPYIOTCS TIyOOKHe
3HaHHS TEOPETUYECKOro MaTrepuaja M YMEHUE MX IPHUMEHSATSH;
[I0CJIEI0BATENIbHOE, IPABUIBHOE  BBINOJIHEHHE BCEX  3a/laHUll;
BO3MOXHBI €IMHUYHbIE OIIMOKH, MCIPABISEMBIE CAMUM CTYICHTOM
1ocjae 3aMEYaHUs MpPEenojaBaTels; yMEHHE OOOCHOBAaHHO H3JIaraTh
CBOMU MBICIIH, JIeNaTh HEOOXOIMMbIE BHIBOJIBI.

MOPOTOBBIN 3aTpyIHEHUA C KOMIUIEKCHOM OLEHKOW MNpPEIJIOKEHHOW CHUTYyalluu;
HEMOJIHOE TEOpeTHYecKoe OOOCHOBaHUE, Tpelyroliee HaBOIAIMINX
BOITPOCOB TMPEMNOAaBaTeNsl; 3aTPYAHEHHS B (hOPMYJTUPOBKE BHIBOJIOB.

HUIKC ITOPOTOBOT'O HeraBI/IHLHaH OIICHKa HpCHHO)KeHHOﬁ CUTyalluu, OTCYTCTBHC
TCOPECTUUCCKOT'O 000CHOBAHMS BBIIOJIHECHHUS 3aaHusl.

3. 3agaua
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3agaya — OIIGHOYHOE CPENCTBO, TIO3BOJISIIONIEE OIEHWBATh W JIMarHOCTHUPOBATH yMEHUS
CUHTE3UPOBaTh, AHATU3UPOBATH, 0000IaTh (HAKTUUECKUH € TEOPETHUSCKUNW MaTepuan C
dbopMyIpoBaHHEM KOHKPETHBIX BHIBOJOB, YCTAHOBJICHHEM MIPUYUHHO-CIIEACTBEHHbBIX CBSI3CH.

YpoBeHb Kpurepun oueHuBanus
BbITIOJIHEHH S

3alaHus

OBBIIIECHHBIN 3a11aH1/1e BBIINTOJIHCHO ITOJIHOCTBIO:

- IPOJIGMOHCTPHPOBAHA CIIOCOOHOCTh

aHATM3UPOBATH M 000011aTh HH(OPMAIIHIO;

- IPOJICMOHCTPHUPOBAHA CIIOCOOHOCTb

NPUMEHSTH CTaHIAPTHBIE (POPMYJIBI IS BHIYMCIICHUS;
- cieTIaHbl 00OCHOBaHHBIC BBIBOJIBI HA OCHOBE
MHTEpHpeTanruu HHPOPMAIH, Pa3bICHEHHSI

0a30BbII 3a/iaHue BBINOJIHEHO C HE3HAYUTEJIbHBIMU MOTPEUTHOCTIMU
MTOPOTOBBIN OOHapy’KuBaeT 3HAHUS ¥ TOHUMaHUE OOJIbIIIEH YacTH 3aJaHus
HUKE IOPOrOBOTO 3ajiaHue He BBIINOJIHEHO

4. Jlmckyccus
Jluckyccusi  SIBISIETCS  PENPOAYKTUBHBIM METOJIOM OOy4YeHUS U HpPEJCTaBisieT coOoi
BCECTOPOHHEE KOJUIEKTHBHOE OOCYXK/IEHHE BOIPOCOB, NpOOJIEeM WIM CONOCTaBJICHUE
uHpOpMannK, WUACH, NpPEIIOKEHHH (B HMHTEPAKTHBHOW ¢dopme) obcyxaeHue pedepaTos,
HOATOTOBJICHHBIX 3apaHee. J[MCKyccHs y4UT OCHOBaM ITyOJIMYHOTO BBICTYIUICHHS W TIO3BOJISET
OLCHUTH YPOBCHb OCBOCHU A KOMHCTGHHI/Iﬁ O6y‘IaIOHII/IMC$I.

YpoBeHb 0TBeTa Kpurtepun oneHuBanus

MTOBBIIECHHBIN OneHka «OTIMYHO» BBICTABISETCS CTYIEHTY, €CIM OH TIyOOKO H
IIPOYHO YCBOMJI MaTEpHa TEMbI, HCUEPIIBIBAIOIIIE, ITOCIEA0BATEIBHO,
YETKO M JIOTMYECKH CTPOMHO €ro M3jaraer, yMeeT TECHO YBS3bIBaTh
TEOPUIO C IPAKTUKOM, NMPUYEM HE 3aTPYyAHSAETCS C OTBETOM IIPHU
BUJIOM3MEHEHUN  33JaHUM, WCIOIB3yeT B OTBETE MaTepHall
MOHOTpaUUECKO  IUTEepaTypbl,  MPaBUIBHO  OOOCHOBBIBAET
IIPUHSATOE pPELICHUE.

0a30BbIi OI_[eHI(a «XOpOoHI0» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marcepuall TEMbI, TPaMOTHO MW II0 CYIICCTBY wH3Jjarac€t €ro, HC
JAO0IIyCKasA CYHICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC,
MNpaBUJIbHO HNPHUMCHACT TCOPCTUUCCKHUEC IIOJOXKCHUA IIPU PCUHICHUUN
MPAKTUYCCKUX BOIPOCOB, BJAACCT HCO6XOI[I/IMBIMI/I HaBbIKAMH H
MMpuEMaMH X BBITIOJIHCHUA.

MOPOTOBBIN OueHKa «yIOBIETBOPUTEIBHO» BBICTABISAETCS CTYACHTY, €CIH OH
MMeeT 3HaHUS TOJIbKO OCHOBHOTO MaTepuaia TeMbl, HO HE YCBOMJI €ro
JeTaneil, JOMyCKaeT HETOYHOCTH, HEIOCTATOYHO MPABUIIbHBIC
(GOpMYITUPOBKH, HAPYIICHHUs] JIOTHYECKON TOCIEIOBATEIPHOCTH B
W3JI0)KEHUU TPOTPAMMHOTO MaTepHualia, HCIBITHIBACT 3aTPyAHECHUS
MIPU OTBETE HA BOIPOC.

HUKE IOPOTOBOTO [TommydeHHbIe pe3yabTaThl HE COOTBETCTBYIOT IOCTABJICHHOM €M
(11es1b paboTHI HE JIOCTUTHYTA).

5. TBopueckoe 3agaHue

TBopueckoe 3agqaHHMe - YaCTUYHO DPETVIAMEHTHPOBAHHOE 3a/laHuE, MMEIOLIEE HECTaHIapTHOE
PEHICHUEC W IO3BOJAIOMICC AUArHOCTUPOBATHL YMCHHSA, HHTCIPUPOBATH 3HAHUA PA3JTMYHBIX
o0acTeil, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHHSL.

\ YpoBeHb \ Kpurepun oueHuBanus \
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BBLINMOJTHEHUSA
3aaHus

HOBBIIIEHHBIN

JlaeTcsi KOMIUIEKCHAsI OI[EHKA CUTYaIllH; AEMOHCTPHPYIOTCS TIIyOOKHe
3HAaHUS TEOPETHYECKOro MaTepuaja M YMEHUE HX IPUMEHSATh;
[I0CJIEZI0BATENbHOE, NIPABUILHOE BBINIOJIHEHHUE BCEX 3aJaHUM; yMEHHE
000CHOBAHHO M3JIaraTh CBOU MBICIIH, JI€JIaTh HEOOXOJMMBbIE BIBOIBL.

0a30BBIil

JlaeTcsi KOMIUIEKCHAsI OI[EHKA CUTYaIllH; JEMOHCTPHPYIOTCS TIIyOOKHe
3HAaHUS TEOPETHYECKOro MaTepuaja M YMEHUE HX IPUMEHSATh;
IIOCJIEZI0BATENbHOE, IIPABWJIBHOE  BBINOJHEHHE BCEX  3aJaHMUI;
BO3MOYHBI €IMHUYHbIE OIIMOKH, MCIPABISEMbIC CAMUM CTYIEHTOM
[0CJA€ 3aMEYaHUs MpPENoJaBaTells; yMEHUE OOOCHOBAaHHO H3JIaraTh
CBOMU MBICIIH, JI€1aTh HEOOXOIMMbIE BBIBOJIBI.

MIOPOTOBbIN

3aTpyiHEHUs C KOMIUJIEKCHOM OLIEHKON NpPEIIOKEHHONM CUTYallUu;
HEMOJIHOE TEOpeTHYecKoe OOOCHOBaHUE, Tpelyrollee HaBOIAIINX
BOIIPOCOB MPETOAABATEINS; 3aTPYAHECHHUS B JOPMYIHPOBKE BBIBOJIOB.

HHXKC ITOPOroBOIo

HCHpaBI/IHLHa}I OLICHKa CHUTyaluu; OTCYTCTBUC TCOPETHYCCKOI'O
00OCHOBAHMS BBIIIOJTHCHHUS 3aJaHusd.

6. TecrupoBaHue

TecTtupoBanue - cucrtema CTaHIAPTU3MPOBAHHBIX 3aJaHUM, MO3BOJISIONIAS ABTOMAaTU3UPOBATh
IpOIEeTypy U3MEPEHUS YPOBHS 3HAHUK M YMEHHH 00YyYarOmerocs.

YpoBeHsb BbINOJHeHus1 | Kpurepun onenuBanus

3alaHuA

HOBBILICHHBIN [IpaBuibHO BeinoiHEHO 90 — 100 % TecTOBBIX 3aJaHUM.
0a30BbIH [IpaBuibHO BhITTOTHEHO 70 — 89 % TECTOBBIX 3aJIaHUH.
IOPOTOBBIN [IpaBmiibHO BBINONIHEHO 51 — 69% TecTOBBIX 3a/laHUH.

HUKC ITOPOTOBOT'0

[IpaBunbHO BbinoJHEHO 0 — 50% TecTOBBIX 3aAaHUM.

IIpumepHas TeMaTHKa KOHTPOJIbHBIX pa0doT:

NN E

[IpsiMast TUHUS | YTOII MEXKAY TPSIMBIMHU.

Onpenenureny U MaTpULIbI.

[Ipenen u HempepbIBHOCT (YHKIUH.

[TpousBonHas u quddepeHnnan GyHKIUH.

[TonHoe MccnenoBanue PyHKIMH U TOCTPOEHUE TPadUKOB.
HeonpenenenHslii 1 oNpeieICHHBINA HHTETPAJIBL.
JuddepenumanbHble ypaBHEHUS.

Cayuvaiinbple COOBITHS U UX BEPOSITHOCTH.

IIpuMepHBbIe TECTOBBIE 32IaHUA 1JIS1 TEKYLET0 KOHTPOJIA

Tect Nel

dan tpeyroabank ABC ¢ Bepummnamu A(0;0), B(4;3), C(12;5). Onpeneautb TOUKY
J(X;y) nepeceyeHust OMcceKTPUCHI BHYTPEHHEr0 YIJa A ¢ mpoTuBoJiexkamleid croponoii BC.

D(ﬁ;—z}
9 9

28




3 3 2-2) (-1-3) (1-5
Haiitn HEU3BECTHBIH DJICMEHT X. + = .
3 1] | 0-2] |3

L
_2’
0;
_1’
2.
Beruucaurs MMPOU3BCACHUEC MAaTPHII:
3 2 1
2 3 4 -5
1 -1
A=|1 2 -3 4 B =
1 3
-1 -2 3 1
2 0
12 19 2
AB=116 -5 -3
-6 5 8
12 11 2
AB=|16 -5 -3
-6 12
12 19 3
AB=|16 -8 -3
-6 9 8

Munop M21 moJry4aercs

BBIYEPKMBAHUEM NIEPBO CTPOKU U BTOPOTO CTOJIOIA ONPEIETUTES.
BBIUEPKMBAHHUEM BTOPOI CTPOKHU U MEPBOTO CTOJIOIA ONPEAETUTE.
BBIUEPKMBAHUEM NIEPBO CTPOKU U BTOPOTO CTOJIOA MATPHIIBI.
BBIUEPKHBAHNUEM BTOPOIl CTPOKHU U MEPBOT0 CTOJIOA MATPUIIBL.

OoOpaTtHoii maTpuiei 00;1a1a10T

BCE€ MaTpPHILIBI,

BCE KBaJ[paTHbIE MAaTPUIIbI;
HCBI:IpO)K}ICHHBI@ KBaJIpaTHI)Ie ManI/II_II)I;
BBIPOKJICHHBIE KBAJIpATHBIE MATPHULIBI.

BekTopHOe npon3BeaeHne IBYX BEKTOPOB — 3TO BEKTOP, KOTOPBIH
HaXOJUTCS B OAHON TUIOCKOCTH C 3TUMH BEKTOPaMH;

KOJUIMHEApEH ¢ ITUMH BEKTOpPaMH;

C 3THMH BEKTOPAMH COCTABIISIET KOMIUIAHAPHYIO TPOUKY;
MEPIEHIUKYIISIPEH 3TUM BEKTOPAM;

MapajuIesIeH 3TUM BEKTOPaM.
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Boipa:kenue 2 + 3i, riae | — MHUMAasi eTHHULIA,
JNEHCTBUTEIBLHOE YHUCIIO;

palroHaIbLHOE YUCIIO;

KOMILIEKCHOE YHUCIIO;

UppaIroOHaILHOE YUCIIO.

Haiitu cymmy kommniiekcHbIx yncea 1 + 2iu 2 — 1.

3-1;
3+1;
2 -2i;
4 -3i.

B Tpeyroabauke OAB nganbl Bektopbl. Haiitm BexkTOopst MA m MB, rne M -
cepeHHAa CTOPOHbI AB.

Ma=2tl. g _b+a
3 3
MA:a__b, _)B:w_
2 4
Ma=2=b. vp_b-a
2 2
Tect Ne 2

BbIunciMTh HeonpeaeIeHHbIH HHTerpaJl I( 16x° +6x )dx.

16x% +6x° +c¢
4x* +¢

4x" +3 +c
4x" +3x% +¢

Hurerpan jx/l + 2xdx pasen...

(1+2x)™ +c
0,5-(1+2x)" +c
(1+2x)"”
1,5
(1+2x)"”

+c

+cC

Hurerpan I\/l + 4xdx pasen...

(1+4x)" +c

2-(14+2x) " +c

(1+2x)"”
1,5

+c
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1,5
(1+2x)°

Hurerpan I(l+ ex)2 dX paBeH...

2X
e
x+2ex+7+C

X+2e* ++C
2X

2ex+e—+C
2

2X
e
x+4eX+T+C

MHO0KeCTBO NepBo06PaZHBLIX PYHKIMH UMEeT BH/I:
Oyrryua f(x)=yx

E5\/x8 +c

8

1

55 X3 +cC

5/.8
X +c

3.2. llepeyenb  y4eOHO-METOAUYECKOr0 o0ecnmedeHUs] UIA  MPOMEKYTOUHOI
aTTecTalnu

IIpumepHBIii IepeYeHb BONPOCOB /IS MOATOTOBKH K 324€Ty:

Bunbl ypaBHEHUHN IPSIMOM.
Omnpenenenue yria MeXIy ABYMsI IPSIMBIMH.
Omnpenenenne MaTpuubl. Buasl matpui.
Orneparuu HaJ MaTPUIIAMHU.
ANTopUTM MOCTPOEHHS 0OPaTHOM MaTpPUIBI.
IIpaBuia BEIYHUCIICHUS ONIPEACIIATEIICH.
CBolicTBa onpenenuTeNen.
ITonsiTHE CUCTEMBI JINHEWHBIX YPAaBHEHUM.
Meton Kpamepa.
. Meton I'aycca.
. Matrpu4Hblii METOJ| pEILIEHUs CUCTEM JIMHEUHBIX YPABHEHUN.
. Onpenenenue npeaena GyHKINAN.
. IloHsiTHE OAHOCTOPOHHETO MpeEena.
. IlonsiTue npenena Ha GECKOHEYHOCTH.
. Teopemsl o npenenax.
. Onpenenenne HENPEPHIBHOCTH (PYHKIIMH B TOUKE.
. Knaccugukanus Touek paspbiBa.
. Onpenenenne nNpou3BoJHON (PYHKINH, €€ T€OMETPUYECKHI CMBICII.
. IIpaBuna quddepenurpoBanus GyHKIUH.
20. Tonsarue nuddepenuana GyHKIUH, €T0 TEOMETPUYECKHI CMBICI.
21. TpowusBoanbie n U HepeHITNATBI BEICIINX TOPSIIKOB.
22. HeoOxonuMple M JIOCTATOYHBIE YCIIOBHS CYIIECTBOBAaHHUS 3KCTpeMyMa (DyHKIHH
OJHOI IEPEMEHHOM.

HOoo~NoGO,r~WONE

PR RRR R PR
©CoO~NOUNWNREO
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23.

Heobxoaumbie ¥ 1O0CTaTOYHBIC YCIOBHS TOueK mepernba rpaduka QyHKIMNA OTHOU

[IEPEMEHHOM.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

VYcnoBus CyIEeCTBOBAHUS BEPTUKAJIBHBIX, FTOPU30HTAJIBHBIX U HAKIIOHHBIX ACUMIITOT.
ANTopuUTM HCCIeA0BaHM (PYHKIIUH C UCTIOIIb30BAaHHEM ITPOU3BOIHOM.

[ToHsiTHE MHOKECTBA.

Knaccugukarus 4uciioBbIX MHOKECTB.

Onepanuu HajJ MHOKECTBAMHU.

['paduueckoe n300pa>keHue onepannii HaJl MHO)KECTBAMH.

OrnpezeneHne YucaoBo PyHKIIUN OJTHON NTEPEMEHHOM.

Crioco6b1 3a1aHust PyHKIHIA.

CpoiicTBa (pyHKIMH (MOHOTOHHOCTb, YeTHOCTD, IEPUOIUYHOCTD).
Knaccugukanus npocteimmx 31eMeHTapHbIX (QyHKITHA.

[TpaBuna nocrpoeHust rpauKOB CIOXKHBIX (PYHKIMI METOZ0M peoOpa3oBaHUil.
Omnpenenenne npenena GyHKIHH.

[ToHsATHE OAHOCTOPOHHETO Mpeaea.

[TonsiTue npenena Ha GECKOHEYHOCTH.

TeopeMsl 0 mpejenax.

Omnpenenenne HEPEPHIBHOCTH (DYHKIIMH B TOUKE.

Knaccugukanus Touek paspbiBa.

IIpumepHBbIii IepeyeHb BONPOCOB /I MOATOTOBKHU K 3K3aMeHY:

RBOooo~NoOwNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Buasl ypaBHEeHUI IPAMOIA.

Onpenenenue yriaa MEKIy ABYMsI IPSMBIMH.

Onpenenenue MaTpulbl. Buasl maTpu.

Onepaunu HaJ MaTpULIAMH.

ANTOpUTM NTOCTPOECHUS OOPATHON MATPHULIBI.

[TpaBuiia BEIUMCIIEHMSI ONIPENETUTENEH.

CBoiicTBa onpeaeuTeNIeH.

ITonsiTHE CUCTEMBI JINHEWHBIX YPABHEHUN.

Meton Kpamepa.

Meron I'aycca.

MatpuyHsblii METOJ] PEILICHUS CUCTEM JIMHEWHBIX YPABHEHUN.
Omnpenenenue npeaena QyHKIUH.

[ToHsITHE OTHOCTOPOHHETO MpEIEIIa.

[TonsTue npenena Ha GECKOHEYHOCTH.

TeopeMsl! 0 pegenax.

Onpenenenye HENMPEPHIBHOCTU (DYHKIIMU B TOUKE.
Knaccudukanus Touek pa3psiBa.

Onpenenenue Npou3BOIHON (QYHKIINHU, €€ TEOMETPUUYECKUI CMBICI.
[TpaBuna nuddepenurpoBanus GyHKINUH.

[Tonsitue nuddepenuana GyHKIUN, €ro reOMETPUIECKUNA CMBICIL.
[TpousBoaHbIie U AU PepeHInaTbl BEICIIUX MOPSIKOB.
HeoGxonuMble U J1OCTaTOYHBIE YCIIOBHUSI CYIIECTBOBAHUS JKCTpeMyMa (QYHKLIUHU

OJHOI MEPEMEHHOM.

23.

HeoGxoauMele n AOCTaTOUHBIE yCIOBUS TOoueK mepernda rpaduxa GpyHKIUU OJHON

MIEPEMEHHOI.

24,
25.
26.
27.

VYcnoBus CylIeCTBOBaHUS BEPTUKAIIBHBIX, TOPU3OHTAIBHBIX U HAKIIOHHBIX ACUMIITOT.
ANTOpUTM HCCIeN0oBaHMs PYHKIMH C UCTIOJIb30BaHUEM POU3BOIHOM.

IlonsiTHE MHOXKECTBA.

Knaccudukanus 4ucaoBbIX MHOXKECTB.
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.

Onepanuy HaJ MHOKECTBAMHU.

['paduueckoe n300pa>keHue onepannii HaJl MHO)KECTBAMH.

OrnpeneneHne YnuciaoBoi PYHKIIUU OJTHON TIEPEMEHHOM.

Crioco6b1 3a1aHust PyHKIHIA.

CpoiicTBa (pyHKIMH (MOHOTOHHOCTb, YeTHOCTD, IEPUOIUYHOCTD).
Knaccugukarus npocteimmx 31eMeHTapHbIX (QyHKIHHA.

[TpaBuna nocrpoeHust rpauKOB CIOXKHBIX (PYHKIMH METO0M peoOpa3oBaHUil.
Omnpenenenne npenena GyHKIHA.

[ToHsATHE OAHOCTOPOHHETO NpeAea.

[TonsTue npenena Ha GECKOHEYHOCTH.

TeopeMsl 0 npenenax.

Omnpenenenne HEMPEPHIBHOCTH (DYHKIIMU B TOUKE.

Knaccugukanus Todek paspbiBa.

Onpenenenne Npou3BOIHON (QYHKINHU, €€ TEOMETPHUECKUI CMBICI.

[TpaBuna quddepenurpoBanus GyHKIHUHN.

[Tonstue muddepennmana GyHKINN, €ro reOMETPUIECKHNA CMBICIL.
[TpousBonHbIe U T GepeHIINabl BBICIIUX TOPSIKOB.

HeoOxonuMbie W TOCTaTOYHBIE YCIIOBHUSI CYIIECTBOBAHHUS JKCTpeMyMa (QyHKIUHU

OJIHOM TIePEMEHHOM.

46

. HeoOxomumble 1 TOCTaTOYHBIE YCIOBHUS TOYEK repernda rpaduka GyHKIUNA OHOU

TIEPEMEHHOM.

47
48

49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66
MOPsI/IKA.
67

. YCIoBuS CyIIECTBOBAHUS BEPTUKAIBHBIX, TOPU30HTAIBHBIX U HAKIIOHHBIX ACUMIITOT.
. AJropuT™ HccaeoBaHus GYHKIMU C UCIIOJIB30BaHUEM IIPOU3BOIHOM.

[TonsTHEe PYHKIINN HECKOIBKUX MTEPEMEHHBIX.

OKcTpeMyM (PyHKIIUM HECKOJIBKUX ITEPEMEHHBIX.

IIpou3BoHAas 11O HAIIPABJICHHUIO.

I'panuenT.

IlonsiTHE HEONPENETIEHHOTO UHTErpajla U €r0 CBOMCTBA.

Meron HHTETpUPOBAHUS T10 YACTAM.

Meron 3aMeHbI IEPEMEHHOM.

WuterpupoBanue qpodeit.

ITonsiTHE ONPEIETIEHHOTO UHTErpaja U €r0 TEOMETPUYECKUNA CMBICII.

Brruucnenue miomanei miockux puryp.

CBoiicTBa ONpeEICHHOT0 HHTETpaa.

®opmyna Hetotona — JleitOnua.

HecoOcTBenHnble nuTerpaisl 1-ro poaa.

HecobcTBeHHBIE HHTETpalIBl 2-T0 POa.

JuddepenumanbHple ypaBHEeHUs 1-To opsika ¢ pa3AeasonUMUCs NepeMEHHBIMU.
OpnHoponHble AuddepeHnnanbable ypaBHeHH 1-ro nopsijika.

Jluneitnsle nuddepennuanbubie ypaBHeHHs 1-To mopsaka.

. Anddepennmanbaple ypaBHEHUS BBICHIMX MOPSAKOB, ONMYCKAIONIUE MOHMKEHUE

. Jluneiinple  omHOpoaHBIE UG QEpeHIMATbHBIE YPaBHEHUS C  [TOCTOSHHBIMH

KO3 UIIMEHTaMH.

68

. Jluneiinple HeogHOpoAHBIE AUDQepeHInanbHble ypaBHEHHUS C  IMOCTOSHHBIMH

KO3 dUIIHEHTaMH.

69
70
71
72
73
74

. CityuaiiHble COOBITHS U UX BUJIBI.

. DneMeHTbl KOMOMHATOPHUKHU.

. Kitaccuueckoe omnpenenenue BepoSTHOCTH.

. CraTHCcTHYECKOE OTpeie/IeHHe BEPOITHOCTH.
. 'eomeTpuueckoe onpesenaeHne BEpPOSITHOCTH.
. AnreOpa coObITHI.
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75. Teopema ciioxeHUs JJIsl HECOBMECTHBIX COOBITHH.

76. YcnoBHast BEPOSITHOCTb.

77. 3aBUCHMbIC 1 HE3aBUCUMbBIE COOBITHS.

78. Teopema yMHOXCHHUS.

79. PacmmmpeHHas TeopemMa CII0OKEHUS.

80. ®opmyia OTHOW BEPOSITHOCTH.

81. ®opmyna baiieca.

82. IloBTOpHBIC HE3aBUCUMEBIE UCTIBITaHUS, (hopmyna bepHym.

83. JloxanpHas Teopema MyaBpa-Jlamtaca.

84. NUnrerpanbHas Teopema Myaspa-Jlamaca.

85. Teopema Ilyaccona.

86. JluckperHas ciyyaiiHas BeJIMYMHA U CIIOCOOBI €€ 3aJaHMU.

87. nterpanpHas GyHKIMS paclpeIeICHUs U €€ CBOMCTBRA.

88. HenpepriBHas ciryuyaiiHast BeIMYUHA U CIIOCOOBI €€ 3aJaHMU.

89. IuddepenunansHas GyHKIMS pacIpeesIeHUs U €€ CBONCTBA.

90. YucnoBble XapaKTEPUCTUKHU CITyYaHBIX BEJIMYMH U UX CBOHCTBA.

91. OcHoBHBIEC TPUMEPHI JUCKPETHBIX paclpeAeNeHuil cydyailHOi BETUYHHBI.

92. OcHOBHBIE TPUMEPHI HEMPEPHIBHBIX PACIIPEICIICHUH CITy4aiiHON BETHMYUHBI.

93. HopManbHoe pacrpeseneHue 1 ero XapakTepUCTUKH.

94. OcHOBHBIC TIOHSTHSI MATEMATHIECKON CTATHUCTUKH.

95. ToueuHble OLIEHKU MTAPAMETPOB PacHpeIeIICHUs U UX CBOICTBA.

96. lHTepBanbHBIC OLIEHKHU ITaPaMETPOB pacIpeIeTICHHUS.

97. loBepuTenbHbII UHTEpBA AJs OLEHKA HEM3BECTHOI'O MAaTEMAaTHUECKOTO OXKHUIAHUS
KOJIMYECTBEHHOTO  MpPHU3HAKa TI'eHEPATbHOW COBOKYIHOCTH TIPH  HM3BECTHOM  CpEIHEM
KBaJIpAaTHYECKOM OTKJIOHEHUHU.

98. OcHOBHBIE TOHATHS TPOBEPKH CTATUCTHYECKUX THITOTE3.

IIpumep IK3aMeHALOHHOTO OHJIeTA

ABTOHOMHAasl HEKOMMep4YecKasi 00pa3oBaTeibHASl OPraHU3alMs BbICLIETr0
oOpa3zoBanus «MexnyHnapoanas Berepunapuas AxageMus»
Kadenpa rymaHuTapHbIX 1 €CTECTBEHHOHAYYHBIX AUCIMILITUH

Hampasnenue noarorosku 38.03.02 MenemxmenT
[Tpoduns: MeHnepKMEHT OpraHu3aluu

JucuunnuHa: Marematuka
DK3aMeHaIMOHHbBIA OrieT Ne

1. TlonsTue npenena Ha OECKOHEUYHOCTH.
2. OCHOBHBIEC IOHATHUS MATEMATUYECKON CTaTUCTUKH.

3.3. CpencTBa TeKylieil 1 HTOrOBOI OLIEHKH KayecTBAa chOPMUPOBAHHBIX KOMIIETeH it
IPpH U3YYCHUHN TUCHUITIJIUHBI

OL[GHKa yCICBACMOCTH CTYACHTOB CKJIAABIBACTCA U3 PC3YJILTATOB:
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— CaAMOCTOATCIIBHOI'O BBITIOJIHCHHUA TCECTOBBIX SaHaHHﬁ, TBOPYCCKUX 3aI[aHHﬁ;

— CaMOCTOSITEIILHOTO BBIMOJIHEHHSI KOHTPOJIbHBIX paboT — pedeparoB, pemieHus 3aaad,
KEHCOB;

— aHanu3a MOJrOTOBJICHHBIX pedepaTon

— YCTHOTI'O OoIIpocCa Ipu CAa4€ BBIINOJIHCHHBIX HHAUBUAYAJIIbHBIX 3aI[aHI/II71, 3allIUTBI OTYCTOB
10 CAMOCTOATEIBLHBIM Pab0TaM U BO BpeMs IPOMEKYTOYHON aTTECTAIlMU 110 JTUCITUTUIIMHE
([[JISI BBIABJICHUA 3HAHUA U TIOHUMAHUA TCOPCTUUCCKOIO MaTcpurajia I[I/ICI_[I/IHJII/IHBI).

4. TIEPEYEHb OCHOBHQﬁ U JTOIMOJHUTEJBHOM YYEBHOM JINTEPATYPBI,
HEOBXOINMOMU JJIsA OCBOEHUA JUCHUIIJIMHBI (MOY JIS)

OcHoBHas JIUTepaTypa:

1. bynroBa, E. B. Maremartuka : ydebnoe mocodbue / E. B. bynroBa. — Cawmapa :
CamI'AY, 2021. — 222 ¢. — ISBN 978-5-88575-638-9. — Texkcrt : anekTpoHHbli // Jlausb :
aneKTpoHHO-0Mbmoreunas cucrema. — URL.: https://e.lanbook.com/book/179602

2. Maremaruka : yue6Hoe mocodue / C. H. Bepuues, A. B. I'o6bim, O. E. Pomierko, E. A.
Jle6eneBa. — HoBocubupck : HI'TY, 2019. — 174 ¢. — ISBN 978-5-7782-3872-5. — Tekcr :
JICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTESYHAS cucTeMa. — URL:
https://e.lanbook.com/book/152278

JlonoJHUTeIbHAS JINTEpaTypa:

3. Matemartuka. OCHOBBI IMUCKPETHOM MaTeMaTHKH : yueOHoe mocobue / coctaButens H.
B. 3opbkuna. — VYabsHoBck : YU T'A, 2019. — 81 c.— Tekct : anexTponHslii / Jlanp :
3JIeKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/162500

4. IlpakTukyM 1o MaTeMaTHke : yuyebHoe nocodue / cocrapurenn H. H.Manbuykosa, C.
B. KymukxoBa. — Tiomens : I'AY Cesepnoro 3aypanbs, 2021. — 83 c¢.— Tekcr:
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/175140

Ilepeyenn pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTu "UnTepHeT"
(nanee - cers ""UHTEpHET'"), HEOOXOAMMBIX /151 0CBOCHUS THUCHMILIMHBI (MOYJIs1)

1. Topran «'ymanutapHoe oOpazoBanue» http://www.humanities.edu.ru/

2. ®epepanbusblii nopran «Poccuiickoe odpazoBanue» http://www.edu.ru/

3. @enepanbHoe xpanwinuine «EnuHas Koiutekuus UHQPOBBIX 00pa30BaTENbHBIX
pecypcoBy http://school-collection.edu.ru/

4. Manaenkosa H.M. Maremaruka / Manaenkosa H.M. VYueOHO-MeTOgMUECKUN
KOMIUIEKC [dmekTpoHHBIH pecypc] -2011-Pesxxum noctyna:

http://meu.rsuh.ru/manaenkova/manaenkova.disciplines.htm

5. ManaenkoBa H.M. Anamutmyeckas reomerpusi. / ManaenkoBa H.M. VYueGHo-
METOAMYECKHI KOMIUIEKC [31ekTpoHHBbIi pecypc] -2011-Pexum qoctyna:

http://meu.rsuh.ru/manaenkova/manaenkova.disciplines.htm

5. ONMCAHUE MATEPUAJILHO-TEXHUYECKOM BA3BI, HEOBXOIUMOM
JUUIST OCYIIECTBJIEHMS OBPA3OBATEJLHOTO MPOIIECCA MO
JTUCLUIIJIMHE (MOAY.JTIO)
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AyauTopus 1Jisl IPOBe/IeHUs] Y4eOHBbIX 3aHATHH

oOopynoBaHue:

JI0CKa, yueOHast MeOenb, CTOJ, CTYJI MPEenoaaBaTes

TeXHUYeCKHe CPeACTBA 00YyUYeHUs:

[TepeHocHOE MyJIbTHUMEANITHOE 000y IOBaHNUE!

HoyT0yk, mpoekTop, 3KpaH 1eMOHCTPAIIHOHHBIH

ITomemenne AJist caMOCTOATEILHOM Pa0d0THI 00y4YaOIIUXCS

oOopynoBaHue:

crenualn3upoBaHHas MeOenb, OCHAILEHbl KOMIBIOTEPHONM TEXHHUKOH C BO3MOYKHOCTBHIO
nojkJroYeHus k cetu "Murepuer"

6. OBYYEHUE MHBAJIMAOB U JIML C OTPAHUYEHHBIMU
BO3MOKHOCTSAMMU 3/10POBbAA

[Iporpamma MokeT OBITH aJanTUpOBaHa Uit OOYYEHHWS WHBAIMIOB W JIMI C
OTPaHUYCHHBIMH BO3MOKHOCTSIMU 3JIOPOBbSI Pa3IMUYHBIX HO30JIOTHU IO JIMYHOMY 3asBICHUIO
oOyuyaromerocs (3aKOHHOTO TIPEACTABUTENSI) HAa OCHOBAaHMU PEKOMEHAAIMN 3aKITIOUYEHUs
MICHXOJIOTO-MEIUKO-TIeJarOTHIeCKON KOMUCCHH.

OOyvaromumesd uHBanIMgaM u Jjuuam ¢ OB3 1o 3asBiIeHUIO NPEAOCTaBIISIFOTCS
CHelHalIbHbIC TEXHHUYECKUE CPEACTBA, YCIYIM AacCUCTeHTa (IOMOIIHHUKA), OKAa3bIBAIOIIETO
H€06XO[[I/IMYIO TEXHUYCCKYIO TIOMOIIb.
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